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5 Remember that some semiconductor cases 


and solid-state circuits carry high voltages. 
1 Do not attempt to adjust unprotected 
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6 Don't take chances. Be fully trained. 
Ampex equipment should be operated and 
maintained by fully qualified personnel. 
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burns. Pee 
receiving an electrical shock, turn power off 
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GOOD PRACTICES 


In maintaining the equipment covered in this manual, please keep in mind the 
following standard good practices: 


vi 
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When connecting any instrument (oscilloscope, waveform monitor, etc.) to a 
high-frequency output, use the appropriate termination resistor at the input 
of the instrument, unless the instrument is terminated internally. 


When inserting or removing printed wiring assemblies (PWAs), cable 
connectors, or fuses, always turn off power to the affected portion of the 
equipment. After power is removed, allow sufficient time for the power 
supplies to bleed down before reinserting PWAs. 


When troubleshooting, remember that FETs and other metal-oxide- 
semiconductor (MOS) devices may appear defective because of leakage 
between traces or component leads on the printed wiring board. Clean the 
printed wiring board and recheck the MOS device before assuming it is 
defective. | 


When replacing MOS devices, follow standard practices to avoid damage 
caused by static charges and soldering. 


When removing components from PWAs (particularly ICs), use care to avoid 
damaging PWA traces. 


WARNING 


This equipment generates, uses, and can radiate 
radio frequency energy and, if not installed and 
used in accordance with the instruction manual, 
may cause interference to radio communications. 
It has been tested and found to comply with the 
limits for a Class A computing device pursuant to 
Subpart J of Part 15 of FCC rules, which are 
designed to provide reasonable protection against 
such interference when operated in a commercial 
environment. Operation of this equipment in a 
residential area is likely to cause interference, in 
which ease, the user, at his own expense, will be 
required to take whatever measures may be 
necessary to correct the interference. 
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ADO 


SECTION 1 
INTRODUCTION 


1-1 INTRODUCTION 


This manual provides operating information for the Ampex Digital Optics (ADO) 
system. You may use the information in this guide for first-time operation, or as a 
reference after you have used the system for a while. 


The material in this section describes ADO real-time digital effects capability and 
how to use this capability to create high-quality video images with true three- 
dimensional characteristics. Multi-image effects are created in real time by the 
optional ADO concentrator. 


1-2 WHAT ADO DOES 


Following is a description of ADO image processing capability. Some of the 
capabilities require optional equipment; where this is the case, it is noted in the 
description. A typical ADO system configuration is shown in Figure 1-1. 


1-3 Digital Image Processing 


ADO processes images by converting the analog video input signal to digital form 
and storing the resulting digital information. Each picture element (pixel) is 
mapped, in the form of a matrix, into what is termed source space. The _ source 
image is transformed in the desired way by calculating the location of pixels in 
what is termed target space. The transformation is done with precise mathematical 
formulas applied by distributed microprocessor circuits. 


To preserve picture quality when images are compressed or expanded, digital 
interpolation and extrapolation circuits fill in or remove pixels from the original 
image. 


There are many advantages gained by using digital processing. Because all image 
transformation is done digitally, noise, phase shift, and other undesirable picture 
effects are virtually eliminated. Digital processing circuits also provide smooth 
image motion, allowing images to be moved slowly or rapidly without jerkiness. 
Thus ADO system's high-quality video output ensures that broadcast standards are 
met without exception. 


1-4 Real-Time Image Transformation 

Image transformation is done in real time, allowing live sources (e.g., from a 
camera) to be used as well as moving images from a video tape recorder. The 
output from a real-time graphics system such as a character generator can be 
processed while in crawl, reveal, or flash modes. 
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Spectacular effects such as rotating cubes with different moving images on each 
face are created as easily as is a single, static image. With the optional ADO 
Concentrator, separate images can be mixed to provide multichannel effects in 
real time. 


Freeze mode captures a single frame from an incoming video signal. This image 
can then be processed in any way the user requires. A control-panel pushbutton 
allows the operator to choose manually a frame from an incoming video source. A 
programmable freeze flag freezes an image while an effect is running. 


1-5 Image Transformation Capabilities 


Images are transformed in three ways: 


1. Aspect ratio can be changed, and image size can be modified before rotation 
and three-dimensional transformation. 


2. Images can be compressed, expanded, and positioned after rotation and 
three-dimensional transformation. 


3. Using optional rotation capability, images can be rotated and transformed in 
three-dimensional space. 
Image transformation capabilities include: 
e Image compression: From normal size to vanishing. 
e Image expansion: From normal size to 32,767 x normal size. 


e Image positioning: Images can be positioned anywhere in target space; 
includes positioning along X, Y, and Z axes. 


e Off-axis moves: Using AXIS SELECT 3D, X, Y, and Z axes can be moved 
away from the normal center of target space (the video monitor screen). 


e Rotation: Images can be rotated around all three axes, either in normal 
center position or in shifted position. Rotation gives the effect of an image 
spinning, tumbling, or flipping. 


1-6 Three-Dimensional Effects 


ADO creates three-dimensional effects by combining perspective with rotation and 
three-dimensional positioning to give the effect of viewing an image at a distance 
or from above, below, or from the side. Perspective capability is a system option. 


ADO also creates three-dimensional solids by combining two or more images from 
two or more separate signal systems. A production switcher or the optional ADO 
Concentrator accessory must be used to achieve an effect containing solids. 


1-7 Global Control 


Global mode allows the user to control parameters simultaneously. This control 
allows simultaneous rotation and translation to give the effect of a spinning or 
tumbling image moving toward or away from the viewer. 
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Figure 1-1. 
Typical ADO System Configuration 
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Another possibility for global parameter control is combined X, Z rotation in which 
an image is rotated around the Z axis while maintaining edges parallel to the Y 
axis. 


1-8 Motion 


By programming keyframes you can create the effect of motion. Effects such as a 
spinning object moving toward the viewer are created by meng size, position, and 
rotation functions simultaneously. 


Motion can be smooth or linear depending on the user's requirement. Pauses can be 
programmed in effect sequences to give the effect of motion stopping. 


Or, each keyframe can have a variable duration Eee by the user, in one- 
frame increments. | 


1-9 Image Modification 


Images can be modified using one of ADO video modification capabilities as 
follows: 


e Mosaic mode converts an image into rectangles. Extent of mosaic area and 
size of rectangles are user-programmed. An external key signal can be used 
_ to define an area for mosaic conversion, using the Digi-Matte* key option. 


e Solarization and posterization modes create high-contrast images. Extent of 
effect is programmed. 


e Blur mode softens the edges of graphics such as those produced by a title 
generator. 


e In multichannel operation with a concentrator, images can be modified by 
simulated light sources of two types and by variations in image transparency 
and image reflectance. 


1-10 Key Channel 


The system's key output provides a means of keying through a production switcher 
so that the image processed by ADO ean be superimposed over a background. 
Normal key output is a luminance key signal that follows any image 
transformation. If the Digi-Matte option is installed, the key channel can be used 
to process an externally supplied key signal. A color background generator creates 
color borders after the image created by the system has been keyed over a 
background. Key edge softness can be controlled by the user. 


1-11 Effect Control 


An effect is built from a series of keyframes, each of which specifies image 
transformation parameters (see paragraph 2-9). As keyframes are assembled to 
form an effect, the user modifies parameters as required. Existing keyframes, 
stored in control unit local memory, can be modified or deleted, and new keyframes 


*Trademark, Ampex Corporation 
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can be inserted. By using run mode, the effect can be viewed and then trimmed as 
required. 


With the optional disk drive installed, effects can be stored on a disk and then 
recalled for editing or running. 


1-12 Effect Storage 


Each 5-1/4-in. floppy disk stores over 50 single-channel effects of up to 25 
keyframes each or over 10 multichannel effects of up to 25 keyframes each. 
Effects and disks can be given titles up to 15 characters for easy identification. 


1-13 WHAT THE CONCENTRATOR DOES 


The optional ADO Concentrator creates multichannel effects. Under control of one 
user, the concentrator accepts images in digital form from two or more ADO signal 
systems. The images are then combined digitally and transferred to a signal system 
for reconstruction into a composite video signal. | 


Two users may independently produce a two-channel effect simultaneously. The 
ability of the concentrator to control processing automatically and its ability to 
synchronize the video channels in use, improves the quality of effects. Because the 
concentrator uses digital processing techniques, the user can program image 
priorities--which image is seen in front of another--for multi-image effects such as 
three-dimensional solids. In addition, the user can control image transparency, 
allowing channels to be superimposed. Other parameters controlled by the operator 
are reflectance and two types of lighting sources for the image. All of these 
parameters can be individually changed at selected times throughout the effect. 
The system tolerates errors in horizontal phasing without image quality being 
affected. Because timing errors between video channels are eliminated, combined 
effects produced by the concentrator are aligned perfectly. The concentrator also 
produces soft edge keying when provided with a soft edge key signal from an ADO 
signal system. To a single channel user, the concentrator is transparent. 


1-14 SYSTEM INTEGRATION 


An integrated system can consist of up to four signal systems controlled by up to 
eight control panels. One control panel can acquire up to four signal systems for 
multichannel effects. The ADO Concentrator can be acquired and controlled by any 
one or two of the control panels in an integrated system. Whenever two or more 
channels are acquired, the concentrator is automatically acquired. 


An integrated system can be reconfigured at any time by issuing commands from 
control panels. Signal systems can be acquired or released. 


1-15 CONTENTS OF THIS GUIDE 
Note 


Operating information contained in this guide pertains to ADO 
operating software, version 5. If subsequent software changes which 
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affect system operation occur, these changes will be described in a 
change package which supplements this guide. This change package 
should be referred to before operating the system. 


This guide is an operating manual for the ADO system operator, and can be used 
for instruction or as a reference during editing sessions. It is divided into three 
sections: 


Section 1 provides preliminary information an operator should know before using 
the system. 


Section 2 describes operator controls and system menus. This section also discusses 
the XYZ axis system used to describe image location. A paragraph on scale factors 
lists each image modification parameter and lists the factors pertaining to the 
parameter. 


Section 3 gives step-by-step operating procedures for simple and complex effects. 
This section also discusses mosaic and posterization/solarization, and using the key 
channel. Procedures for adjusting engineering parameters in setup mode are 
described at the end of the section. 


1-16 RELATED PUBLICATIONS 


The following publications should be referred to, as applicable, when using this 
guide: 


e ADO Service Manual, Catalog No. 1809550-03 
e ADO Parts Lists and Schematics, Catalog No. 1809621-04. 
e ADO Concentrator Service Manual, Catalog No. 1809633-01. 


1-6 Ampex 1809551-04 


ADO 


SECTION 2 


OPERATOR CONTROLS 
AND SYSTEM MENUS 


2-1 DEFINITIONS AND CONVENTIONS 


Throughout this manual we refer to X, Y, and Z axes, movement with respect to 
the axes, and rotation around the axes. 


In addition, we refer to source space and target space. Image size, location, and 
rotation parameters are chosen with respect to axes in source or target space. 


2-2 Axis Definition 


In both source and target space, axes are aligned in the same way. The X axis is 
horizontal, extending out on both sides from the picture monitor screen. The Y axis 
is vertical, extending up and down from the picture monitor screen. The Z axis is 
perpendicular to the X and Y axes, extending toward and away from the screen. 
See Figure 2-1. 


Figure 2-1. Axis Definition 
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2-3 


Seale Factors 


Position and size factors are based on a picture monitor screen which has a 4:3 
aspect ratio. 


Vertical (Y) Dimension: 6 units; +3 and -3 units from screen center. 


Horizontal (X) Dimension: 8 units; +4 and -4 units from screen center. 


Perpendicular (Z) Dimension: An indeterminate number of units toward 
and away from the viewer. Positive values of Z are out of the screen, 
toward the viewer. Negative values of Z are into the screen, away from the 
viewer. Higher positive Z values appear to enlarge the image; higher 
negative values appear to reduce the image. 


Rotation Values: 1.0 is equal to 360° rotation. Values are programmed 
with 0.0001 unit resolution, corresponding to 0.036° increments. 


Size Values: 1.0 is full image size—0.5 is half size, etc. 


Skew: Changes image geometry so that parallel edges are slanted. A skew 
value of 1.0 gives an unskewed image: negative values skew image to left, 
positive values to right. 


Post-Y Values: 1.0 is equal to 360° rotation. Values are programmed with 
0.0001 unit resolution, corresponding to 0.036° increments. This parameter 
allows Y rotation about an alternate axis. 


Perspective Factors: For perspective approximating the field of view of the 
human eye (46°), the value is 0.06. This is the value assigned by the system 
at power-up. A perspective value of 0.06 corresponds to a viewing distance 
(from eye to screen) of 16.67 units. The distance from the eye to the screen 
is always one divided by the perspective number. Perspective values are 
programmed from zero (viewing distance infinitely far from the screen and 
so having no perspective), up to 10 (eye 0.10 units from screen, and so 
having very large perspective). As the perspective number is varied a 
picture with zero Z value (exactly at sereen depth) will not change apparent 
size. 


Border Width: Programs the width of colored border around an image. 
Values can be set from 0 (no border) to 3.0 (no image). 


Border Color Values: Programs three sets of values—saturation, luminance, 
and hue. Saturation values range from 0 to 100%. Luminance values range 
from -6.6 to +106.1 IRE units. Border hue can be programmed in 1° 
increments from 0° (cyan) to 180° (purple) and back to cyan at 359°. 


Crop Left/Top and Right/Bottom: System-assigned values are -4, 3, 4, and - 
3, corresponding to the uncropped edges of the 8 x 6 unit image as measured 
from screen center. Values lower than +4 and +3 crop the image from full 
screen areas, approaching zero image size. 


Source Aspect/Size: Changes image size and aspect ratio in source space. 
Rightward joystick movement (or X values greater than +1) expands the 
image horizontally. Leftward joystick movement (or X values less than +1) 
compresses the image horizontally. When X has a value of zero the image is 
infinitesimally small. Further leftward joystick movement (cr negative X 
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values) again expands the image horizontally but as a mirror image. An X 
value of -1 regains original image size, but the image is reversed. 


Upward joystick movement (or Y values greater than +1) expands the image 
vertically. When Y has a value of zero, the image is infinitesimally small. 
Further downward joystick movement (or negative Y values) again expands 
the image horizontally, but as a mirror image. A Y value of -1 regains 
original image size, but the image is reversed. 


Aspect ratio values of 1 are assigned by the system when power is turned on. 
Both X and Y values range from 1.0000 (normal aspect ratio) to +32,000 
(highly compressed or expanded). 


Counterclockwise joystick knob rotation (or Z values less than 1) reduces 
image size. A Z value of 1.0000 is assigned by the system when power is 
turned on. Size values range from 1.0000 (normal size) to 0 (vanishing). 


Clockwise joystick knob rotation (or Z values greater than 1) increases 
image size. Size values range from 1.0000 (normal size) to 32,000 (extremely 
large). 


e Target Position/Size: Changes image size and scale factors in target space. 
Leftward joystick movement (or negative X values) moves the image to the 
left. An X value of -4 moves the center of the image to the extreme left of 
the screen. Rightward joystick movement (or positive X values) moves the 
image to the right. An X value of +4 moves the center of the image to the 
extreme right of the screen. 


Upward joystick deflection (or positive Y values) moves the image up. A Y 
value of +3 moves the center of the image to the top of the screen. 
Downward joystick deflection (or negative Y values) moves the image down. 
A Y value of -3 moves the center of the image to the bottom of the screen. 


Counterclockwise joystick knob rotation (or Z values less than 1) reduces 
image size. A Z value of 1.0000 is assigned by the system when power is 
turned on. Size values range from 1.0000 (normal size) to 0 (vanishing). 


Clockwise joystick knob rotation (or Z values greater than 1) increases 
image size. Size values range from 1.0000 (normal size) to 32,000 (extremely 
large). 


e Axis Select 3D: Moves image away from the intersection of source space 
axes. When the system is turned on, X, Y, and Z axes are located at the 
center of target space (values are 0, 0, 0). 


Leftward joystick movement (or negative X values) moves the image to the 
left of the axis of rotation. Rightward joystick movement (or positive X 
values) moves the image to the right of the axis of rotation. 


Upward joystick movement (or positive Y values) moves the image up from 
the axis of rotation. Downward joystick movement (or negative Y values) 
moves the image down from the axis of rotation. 


Clockwise joystick knob rotation (or positive Z values) moves the image 
further from the viewer and away from the axis of rotation (apparently into 
the screen). Counterclockwise joystick knob rotation (or negative Z values) 
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moves the image toward the viewer and toward the axis of rotation 
(apparently out of the screen). 


e Rotate 3D: Rotates the image around each of the source space axes at a 
location determined by previous axis select parameters. Left and right 
joystick movements rotate the image around the Y axis. A value of 1.0000 is 
one complete rotation; a value of 0.5 is 180°, ete. 


Up and down joystick movements rotate the image around the X axis. A 
value of 1.0000 is one complete rotation; a value of 0.5 is 180°, ete. 


Cloekwise joystick knob rotation (or positive Z values) rotates the image 
clockwise around the Z axis. A value of 1.0000 is one complete rotation; a 
value of 0.5 is 180°, ete. 


Counterclockwise joystick knob rotation (or negative Z values) rotates the 
image counterclockwise around the Z axis. A value of -1.0000 is one 
complete rotation; a value of -0.5 is 180°, ete. 


e Locate 3D: Moves the image and the axis of rotation with respect to the 
viewer—as if the object were on a platform which can be raised, lowered, 
moved from side to side, or moved toward and away from the viewer. 
Leftward joystick movement (or negative X values) moves the image to the 
left. A value of -4 moves the center of the image to the extreme left of the 
screen. 


Rightward joystick movement (or positive X values) moves the image to the 
right. A value of +4 moves the center of the image to the extreme right of 
the screen. 


Upward joystick movement (or positive Y values) moves the center of the 
image up. A value of +3 moves the center of the image to the top of the 
screen. 


Downward joystick movement (or negative Y values) moves the center of 
the image down. A value of -3 moves the center of the image to the bottom 
of the screen. 


Clockwise joystick knob rotation (or positive Z values) moves the image 
away from the viewer (apparently into the screen). Counterclockwise 
joystick knob rotation (or negative Z values) moves the image toward the 
viewer (apparently out of the screen). 


2-4 Source Space 


ADO processes images in three stages. The first stage performs source aspect/size, 
crop, border, and skew functions. The second stage performs three-dimensional 
functions such as axis select, locate 3D, rotate, and perspective. The third stage 
performs position and size functions. Stage one operates in source space. These 
functions are then translated by stage two into target space (stage 3). 


2-5 Grids 


Grids provide the user with precise location references. Two kinds of grid are 
provided: a single, cross-hair grid in source space and a multiple grid in target 
space. In addition, a safe area display can be selected. See Figure 2-2. Also a 
channel identification display may be used. 
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SOURCE GRID - TARGET GRID SAFE AREA 


Figure 2-2. 
Grids and Safe Area 
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The source grid is a single cross hair centered on the image. This grid moves with 
the image in source space. This grid indicates the axis of rotation. 


The target grid is a crosshatch with operator-controllable spacing and position. 
This grid, unlike the source grid, stays in place and does not change as the image is 
rotated or translated. 


The safe area function displays a rectangle on the normally over-scanned TV 
monitor, outlining the picture area that appears on the standard underscanned 
receiver. This shows the operator just how much of the effect is really visible to 
the television viewer. 


The channel ID display is superimposed on the image in source space, and provides 
three functions. It indicates the channel number of each video image in a 
multichannel effect; it indicates whether the A or B video input is being used; it 
indicates whether the front or back of the picture is being shown. The channel ID 
display is especially useful when programming multichannel effects. 


2-6 Noise Reduction 


The noise reduction function filters out low-level noise in the luminance signal, 
tending to produce snow in the output video. An intrinsically noisy signal is not 
noticeably improved by noise reduction, but a good signal is made better. 


2-7 Motion 


Motion is defined as any parameter change. ADO provides three motion types: 
smooth, linear, and hold. See Figure 2-3. A different motion type can be 
program med, for any parameter, as follows: 


@e Smooth motion changes an image parameter value smoothly, with 
acceleration and deceleration, attempting to take the smoothest path 
between keyframes. (All smooth effects accelerate gradually from zero 
when leaving first keyframe and decelerate gradually to zero when reaching 
last keyframe.) 


e Linear motion changes an image parameter value at a constant rate. The 
parameter changes at a linear rate determined by keyframe duration. 


e Hold mode changes an image parameter value abruptly at a keyframe, the 
value remaining constant for the keyframe duration. 


e Break function causes motion to decelerate to zero as it reaches keyframe 
and accelerate from zero as it leaves keyframe. Turning break off (no break) 
forces the same rate of change, or speed, going into and out of keyframe. 


2-8 Keyframe Terminology and Definitions 


A keyframe is one complete set of image modification and transformation 
parameters, including size, rotation, skew, perspective, and border width/color. 
Each keyframe is programmed independently by the operator and may include 
different motion types and image modification parameters such as mosaic and 
freeze. Keyframe duration specifies the length of time between the current 
keyframe and the next keyframe. 
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Figure 2-3. Motion Types 
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Keyframes are assembled into effects-integrated series of image transformations. 
Individual effects can be stored on disk and then recalled to run the effect. Any or 
all keyframe parameters can be edited at any time. 


Keyframe flags are conditions which affect such things as image mirrors, image 
source, cube mode, freeze, or global. Flags can be set, for example, to change to 
mosaic mode or to switch sources partway through an effect. 

2-9 Keyframe Parameters 


Each keyframe has parameters which may or may not change during an effect. The 
primary parameters for each channel are: 


e Source aspect and size 

Target position and size 

Axis select 3-D 

Rotate 3-D 

Locate 3-D 

Skew, post-Y rotation, and perspective 
Border width 

Border color 


Crop top and left 


Crop bottom and right 


Secondary keyframe parameters, designated as keyframe flags, are: 

e Freeze on or off 

e Source A orB or A/B 

e A mirror—none, X, Y, or X and Y 

e B mirror—none, X, Y, or X and Y 

e Global on or off 

e Interlace—frame, field, auto 1 or auto 2 
@ 


Cube on or off (auto cube mode available with multichannel software 
only) 


e Y blur on or off 


For keyframes flags details, see paragraph 3-17. 


In addition to keyframe parameters and flags listed previously, input video param- 
eters such as solarization and mosaic can be programmed for each keyframe. Input 
video parameters include: 


e Chroma and luminance mapping for solarization and posterization 


e Vertical and horizontal mosaic block size 
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e Window location and size for mosaic, solarization, and posterization 
functions. 


Input video keyframe flags include: 


e Mosaic on/off, all over image, inside window, or outside window. 
e Solarization on/off, all over image, inside window, or outside window. 


e Mosaic window rectangular, set by key, set by luminance level, or set by 
combination of rectangular shape and key shape. 


e Solarization window rectangular, set by key, set by luminance level, or set 
by combination of rectangular shape and key shape. 


e@ Mosaie chroma in X axis, Y axis, both X and Y axes, or neither axis. 


The key signal is also controlled by keyframe flags which include: 
Softness 

Blur 

Digi-Matte option A/B on/off 


Digi-Matte option A/B inversion 


Digi-Matte option A/B gain 
The global parameters that may effect all channels simultaneously are: 


e Axis select 3D 
Rotate 3D 
e Loeate 3D 


2-10 Source Selection 


The same or different image source can be chosen for each keyframe by setting the 
source flag. Different sources can be chosen for front and back of a rotating 
image. Selection is automatic in A/B or B/A source modes. 


2-11 Mirror Mode 


Mirror flags are set to reverse images when they are rotated. An X mirror flag 
reverses the image horizontally; a Y mirror flag reverses the image vertically. An 
X, Y flag reverses images in both directions. Different mirror flags can be set for 
both sources. 


2-12 Global Mode 


In global mode, operations can be performed on two or more channels simul- 
taneously. For example, two channels which have been positioned to form two 
faces of a cube can be rotated together. The global flag is used to enable or disable 
the effect of the global parameters for each channel. 
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2-13 Auto Cube Mode 


This mode uses ADO system's precise geometric properties to construct opposite 
faces of a rotating cube or any other three-dimensional solid having parallel faces. 
It should be noted that constructing a solid other than a cube may require 
ealculating keyframe parameters with a programmable scientifie calculator. Refer 
to the Appendix, Construction of Solids Using ADO Multichannel Software, by 
Ampex Corporation, included at the end of this guide. By using A/B auto mode, 
different images can appear on opposite cube faces. By combining global, A/B auto, 
and auto cube modes, six different images can appear on all six faces of a moving 
cube. For cube programming examples, refer to paragraphs 3-47, 3-48, and 3-49 of 
this guide. 


2-14 Concentrator Parameters 


In local (non-global) mode the concentrator parameters are transparency (TRANS), 
and reflectance (REFLECT). If images from two or more channels are stacked, one 
behind another, transparency allows you to see through images to the ones behind 
them. The default value is 0% transparency. At values of about 80-90%, ghost-like 
images are produced. The reflectance value determines how bright the image will 
be; that is, how much of the light that falls on it will be reflected. The default 
value for reflectance is 100%, or no dimming. 


In global mode the concentrator parameters are light and ambient. LIGHT provides 
a light source that appears to be directed from in front of the screen; as a channel 
image turns away (toward a plane perpendicular to the screen), it will become 
dimmer if the light parameter is active. AMBIENT provides a non-directional, 
general lighting. SAT, LUMA, and HUE provide selection of background color. The 
default values for LIGHT and AMBIENT are 0% and 100%, respectively, so no 
dimming occurs. 


The brightness of each channel is described by: 
brightness = lessor of: 100% or (reflectance x (ambient +(cos theta x light))) 


where theta is the angle between the light source and the image. The light is 
always directed perpendicularly to the screen. The other variables, described 
above, are directly programmable on an event basis. 


See Run Mode Menu, paragraphs 2-37, 2-38, and 2-39, and Run Mode Soft Keys, 
paragraph 2-43, for concentrator programming information. Also, see paragraphs 
3-25 and 3-26. 


2-15 Single-Channel/Multichannel Operation 


Software is available either for single-channel or multichannel operation. When the 
multichannel option is installed, one control panel controls one, two, three, or four 
signal-system channels. Each signal system is a single channel, with two video 
inputs, two identical, buffered video outputs, a separate key output, and a 
reference black video input. Each video image is generated by a separate signal- 
system channel, and the multichannel option allows up to four signal-system 
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channels to be controlled by a single control unit. All channels may be controlled 
simultaneously, using global mode. 


Alternatively, from one to eight control units can be connected to the four signal 
systems. The four channels can be controlled by any four of the eight control units, 
or by fewer than four if any control unit is in multichannel operating mode. 


2-16 KEYBOARD 


The keyboard (see Figure 2-4) and associated joystick are the primary operator 
controls. All keyframe parameters are set using function keys, soft keys, and either 
numerie entry keypad or joystick. The following paragraphs describe each keyboard 
function. 


SOFT KEYS/ 
PHYSICAL CHANNEL 
SELECT MORE KEY 


LOGICAL 
CLEAR CHANNEL NUMERIC ENTRY MODE 
JOYSTICK KEYS SIGN SELECT SELECT 


16555-18 


KEYFRAME TIME RUN 
PARAMETER MODE 


NUMERIC ENTRY STORE/RECALL 
KEYPAD EFFECT 


Figure 2-4. Keyboard 
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2-17 Mode Select Keys 
The following group of keys selects operating mode: | 


e SET-UP selects setup mode. This mode includes engineering parameter 
adjustment ( paragraph 3-50) and disk formatting (paragraph 2-48). 


e PROG selects program mode, used to specify keyframe parameters and 
create effects. 


e RUN selects run mode and enables <- , STOP, and — keys. Effeets are run 
or previewed in this mode. 


e FREEZE freezes and stores an image from incoming video. This mode allows 
the image to be transformed or modified as a still. Pressing FREEZE a 
second time unfreezes the image. 


2-18 MORE Key 


This key is used to select soft key menus in setup, program, and run modes. 
Pressing the key brings up new menus in sequence. 


2-19 Run Mode Keys 


The €< and — keys control direction in which the effect runs. The STOP key stops 
the effect at any point while the effect is running. These keys are also used to 
scroll keyframes in program mode. 


2-20 Logical Channel Select Keys 


These keys select which channel is being programmed. GLOBAL selects global 
mode to control two or more channels simultaneously. Channel select keys are used 
in communications mode to acquire a signal system for control. In single channel 
systems, channel select keys give access to four different effects for storage or 
recall. 


2-21 Soft Keys/Physical Channel Select Keys 
Soft keys select operating modes, keyframe parameters, or other soft key menus. 


In addition, these keys select a physical signal system in communications mode. 
Note 


In descriptions of soft keys, soft key menus, all displayed messages, 
words, and symbols are printed in boldface. Other keys on the 
keyboard are ALL CAPITALS. 


2-22 Keyframe Parameter Keys 


These 10 keys select keyframe parameters for modification in program mode. 


2-23 Clear Keys 


These four keys clear values entered for X, Y, and Z portions of the parameter 
selected currently. 
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e CLEAR X, in all keyframe parameters except rotate 3D, clears X value 
currently displayed to the system default value. 


For rotate 3D parameter only, when pressed once, clears X axis to the 
nearest 90° point. When pressed again, clears axis to system-assigned value 
(0.0). 


e CLEAR Y, in all keyframe parameters except rotate 3D, clears Y value 
currently displayed to the system default value. 


For rotate 3D parameter only, when pressed once, clears Y axis to the 
nearest 90° point. When pressed again, clears axis to system-assigned value 
(0.0). 


e CLEAR Z, for all keyframe parameters except rotate 3D, clears Z value 
currently displayed to the system default value. 


For rotate 3D parameter only, when pressed once, clears Z axis to the 
nearest 90° point. When pressed again, clears axis to system-assigned value 
(0.0). 


e MASTER CLEAR, when pushed once, clears all movement parameters 
programmed for the keyframe; when pushed twice, clears all keyframe 
parameters. With setup mode menu selected, press MASTER CLEAR twice 
to clear all setup parameters to system-assigned values. 


2-24 Store/Recall Effect Keys 


These keys provide access to the disk drive so that new or modified effects can be 
stored or effects previously stored can be recalled. When either key is pressed, 
Enter effect number: appears at the bottom of the screen to prompt the operator 
to enter a number from the keypad. Store/recall effect keys are also used to store 
and recall setup parameters in setup mode. 


2-25 Numeric Entry Keypad 


This keypad is used to enter numeric values for keyframe parameters, set time 
duration values, enter and recall effects, and assign values to setup parameters. 
Press ENT X (or Y or Z), then select numeric value, to set an X (or Y or Z) value. 
Press ENTER key. Press TRIM X (or Y or Z) to display message: enter trim value. 
Enter numeric value you want to add to or subtract from displayed X (or Y or Z) 
value. Press ENTER key. 


Normal entry sets a parameter value for the current keyframe only; this is the 
default entry mode. You can use the number 1 key to apply a numerical entry to all 
keyframes, one channel, or to all keyframes all channels, as follows: Prior to 
entering the parameter value, push number 1 once. This displays the message: set 
all keyframes this channel. Push number 1 again to display set all keyframes ail 
channels. The message alternates with repeated use of number 1 key. With proper 
message displayed, follow standard procedure for entering parameter numeric 
value. 


This function ean be used to apply the current parameter value to all keyframes 
this channel, or all channels, as follows: Push number 1 key once, or twice, to 
select proper message. Then push ENT X (or Y or Z), and push ENTER. 
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2-26 Numeric Entry Sign Select Key 


This key changes the sign of the value entered on the numeric keypad from positive 
to negative. This function is not enabled in time entry. 


2-27 TIME Key 


Keyframe or effect duration is set by pressing TIME and then entering a value in 
seconds and frames from the keypad. | 


2-28 Soft Keys 


Keys A through E are soft keys, so designated because their function changes with 
each mode. Soft key functions and menus are described in paragraphs 2-40 through 
2-42. 


2-29 JOYSTICK | 


The joystick gives the operator manual control over keyframe and setup param- 
eters and control over effect run mode. 


In general, rightward joystick movement increases X values and leftward move- 
ment decreases X values. Upward joystick movement increases Y values and down- 
ward movement decreases Y values. Clockwise joystick knob rotation increases Z 
values; counterclockwise rotation decreases Z values. In rotation, position, and size 
parameters the image moves in the same direction as the joystick. 


2-30 MENUS 


Each screen display is termed a menu because it allows the operator to choose a 
mode or select a keyframe parameter for modification. The following paragraphs 
describe each menu and point out features that are used to inform the operator of 
system operating conditions and modes in use. 


2-31 Communications Mode Menu 


This menu, shown in Figure 2-5, comes on the screen when the system is first 
turned on. The top line of the display shows the operating software version and 
date. The option matrix at the right of the display shows which options are 
installed in each signal system available to the operator. A Y means that the option 
is installed; an N means that the option is not installed. The options shown are: 


e IVP: Input video processing option which gives mosaic and solarization 
eapability. 


e D Mat: Digi-Matte option processes externally supplied key signals. 
e@ Opt 3 and Opt 4 are future options. 


e Persp: The perspective option, which gives an image three-dimensional 
qualities. 


e Rotat: The image rotation option. 
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Figure 2-5. Communications Mode Menu 


The routing matrix at the left of the menu displays the current status of each 
signal system in the system relative to each control unit. Refer to Figure 2-5. 


Each signal system can be in one of four states, listed at the left of the routing 
matrix: free, acquired, busy N, or dead. 


In free state, the physical signal system is available, and is not in use by any 
control unit. The corresponding horizontal row in the routing matrix 
contains four dashes. 


In acquired state, the physical signal system is under control of the control 
unit used to acquire the system. The corresponding horizontal row contains 
an X in the vertical column corresponding to the logical assignment of the 
signal system, and three dashes in the other columns. 


In busy N state, the physical signal system has been taken over by some 
other control unit, identified by N which is a number from 0 to 7. Each 
control unit has a number established by the setting of three internal 
switches. 


In dead state, either that physical signal system has its power turned off or 
the communication line to it from the control unit is not operating. 
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2-32 Setup Mode Menu 


This menu, shown in Figure 2-6, shows engineering parameters used to adjust the 
system's video input and output circuits for nonstandard signal input timing or 
levels. The top line of the display shows the operating software version and date. 
The physical channel (signal system) for which adjustment parameters are effective 
is shown at the upper right of the display. 
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Figure 2-6. Setup Mode Menu 


The main body of the Setup Mode menu shows the parameters listed in Table 2-1 
below. The OUTPUT H PHASE through SYNC AMPLITUDE adjustments (Table 2-1) 
affect circuits that are used after picture processing (target adjustments). The 
LUMA GAIN through KEY IN B/R OFFSET adjustments affect circuits that are 
used prior to picture processing (source adjustments). 


2-33 Program Menu 


This menu is the starting point for keyframe parameter entry and effect con- 
struction. There are two versions of the Program menu: many-parameter and one- 
parameter. The many-parameter version, illustrated in Figure 2-7, displays all 
parameters for one keyframe. The one-parameter version, (Figure 2-8) displays one 
parameter for all keyframes. When a lower level program menu is selected it will 
display the same version (many-parameter or one-parameter) as the program menu 
exited from. 
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Table 2-1. Setup Parameters 


System- 
Assigned 
Value 


Setup 
Parameter 


Function 


OUTPUT 
H PHASE 


Adjusts horizontal timing with re- 
spect to input video. In auto H-phase 
mode, or with a concentrator, adjusts 
horizontal timing with respect to 
reference. 


SUBCAR- 0°-359° 


RIER PHASE 


Adjusts subcarrier phase of output 
video with respect to reference. 


1.00 


BURST 
GAIN* 


BURST 
PHASE* 
(Quadrature) 


Adjusts burst amplitude; 1.00 is equal 
to 40 IRE units. 


0° NTSC 
90° PAL 


Adjusts burst phase with respect to 
reference video; adjusts burst quad- 
rature 0°-359° in PAL systems. 


SYNC Adjusts sync amplitude in percentage 0-113% -40% NTSC 
AMPLI- of peak white amplitude. 43% PAL 
TUDE* 


LUMA 1.00 


GAIN 


Adjusts level of input signal before 
digitizing circuits; used to normalize 
nonstandard input levels. 


CHROMA 0.44-1.55 


GAIN 


Adjusts level of input signal before 
digitizing circuits; used to normalize 
nonstandard input levels. 


KEY 0.71-1.28 1.00 


GAIN 


KEY IN H 
PHASE A/B 


KEY IN 
T/L OFFSET* 


Adjusts level of key input signal in key 
processing circuits. 


+7.99 us 
(X and Y) 


0-.9999 
(X and Y) 


Adjusts horizontal phase of key signal 0.00 ps 


with respect to input video. 


0.1000 X 
0.1000 Y 


Adjusts internal key generation 
timing edges. Offset is in screen units 
(8 horizontally and 6 vertically). Offset 
is with respect to 50% levels of key 
output waveshape. 


* It is recommended that these adjustments not be made. 


(Continued next page) 
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Table 2-1. Setup Parameters (Continued) 


System- 
Setup Assigned 
Parameter Function Value 


KEY IN Adjusts internal key generation 0-.9999 0.1000 X 
B/R OFFSET* timing edges. Offset is in screen units (X and Y) 0.1000 Y 
(8 horizontally and 6 vertically). Offset 
is with respect to 50% levels of key 
output waveshape. This is a source 
adjustment. 


align stick Soft key selects joystick alignment 
mode. Line on top row of display shows 
actual X, Y, and Z values for joystick 
position together with maximum and 
minimum values since align stick was 
pressed. 


* It is recommended that these adjustments not be made. 
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Figure 2-7. Program Menu—Many Parameter Version 


2-18 Ampex 1809551-04 


2-34 


ADO 


16555-9A 


Figure 2-8. Program Menu—One Parameter Version 


Many-Parameter Display 


The many-parameter display provides complete keyframe parameter information, 
including keyframe duration, source, cube, mirror, and freeze flags. 


The top two lines of the display show: 


Effect number: The number assigned to an effect which has been recalled 
from a disk. 


Keyframe: Identifies keyframe for which parameters are displayed. 
TIME display: Shows keyframe beginning time in seconds and frames. 
DURAT display: Shows keyframe duration in seconds and frames. 


SOURCE display: Shows video source form keyframe: A, B, A/B auto, or 
B/A auto. 


MIRROR: Shows mirror flags: Ax, Ay, Axy, Bx, By, or Bxy. 
CUB: Indicates that auto cube mode is enabled. 

NOG: Indicates that global mode is disabled (no global). 

FRZ: Shows that the freeze flag is set for this keyframe. 

Chan display: Shows which logical channel is being programmed. 
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The main body of the display shows keyframe parameters. Image transformation 
parameters are listed in the column at the left of the display. Values assigned to 
each parameter are shown in the center of the display. 


e The column labeled XYZ shows motion types selected for each parameter. 
An § indicates smooth motion, a / indicates linear motion, and a — indicates 
hold. Reverse video around the motion symbol indicates a break is set. 


2-35 One-Parameter Display 


This display shows one parameter for all keyframes. Many, but not all, of the items 
displayed on the many-parameter ‘display are included in the one-parameter 
display. | 


The top line of the display lists effect number, transformation parameter 
(SKEW/PY/PERSP in Figure 2- oan and channel selected. The second display line 
shows: 


e KEYF: The keyframe number. Reverse video block indicates keyframe is 
enabled for entry from keypad or for modification by joystick movement. 
Use €- and-— > keys to scroll display. 


e TIME: Indicates time at which keyframe starts in effect. 
DURAT: Indicates keyframe duration. 


SRC: Shows image source; A, B, A/B aun or Bee auto. An F indicates that 
a freeze flag is set. 


e XYZ: Shows motion types selected for each parameter. An §S indicates 
smooth motion, a / indicates linear motion, and a — indicates hold. Reverse 
video around the motion symbol indicates a break is set. 


2-36 Global Mode Menu 


Pressing GLOBAL in program mode brings up the Global Mode menu shown in 
Figure 2-9. This menu is similar to the Program menu shown in Figure 2-7, but only 
three parameters are used: GLOBAL AXIS (axis select 3D), GLOBAL ROTATE 3D, 
and GLOBAL LOCATE 3D. The Global Mode menu is used to set keyframe 
parameters for global effects. Soft key menus are the same as those described in 
paragraph 2-42. 


2-37 Run Mode Menu 


This menu, shown in Figure 2-10, is used when running or editing effects. The 
display shows run mode parameters such as effect starting time, ending time, and 
length. This display is shown when RUN is pressed, and also with the second and 
third run soft key menus. A different display is provided with the fourth run soft 
key menu. See paragraphs 2-38 and 2-39. 


The top line gives the number of the effect to be run, and the physical channels 
currently in use. Just below this line, Multi-Channel or Single-Channel is 
highlighted to indicate the mode of operation. To the right of this is the 
concentrator channel status display. The in/out portion of the display shows 
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Figure 2-9. Global Mode Menu 
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Figure 2-10. Run Mode Menu 
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whether each of logical channels 1, 2, 3, and 4 is in the combine (I, for in) or not in 
the combine (0, for out). The output select portion of the display shows whether the 
output of each of logical channels 1, 2, 3 and 4 is the combined image (C, for 
combined) or is its own image (s, for self). The effect status display, in the middle 
of the screen, gives a visual indication of effect timing. The first line of this 
display shows the current position on the effect time line, in seconds and frames. 
The effect time line consists of a row of dots just below this line. An asterisk (*) 
represents the current position on the effect time line. The letter X, just below the 
time line, represents a programmed pause. A dot just below the time line 
represents an event, such as a change in concentrator parameter value. 


A line of arrows extending to the left and right of the time display indicates run 
direction and speed. In run mode, joystick movement in the Y direction runs the 
effect forward or in reverse. The greater the movement from center, the faster 
the effect runs. Near center, the effect runs at 2 to 3 frames/second. At the 
extremes of joystick movement, the effect runs at approximately 30 
frames/second. The length of the line of arrows indicates run speed. 


2-38 Run Mode Menu, Local-Concentrator 


To select this menu while in non-global mode, press RUN then press MORE three 
times. See Figure 2-11. The top line gives the effect number. The second line 
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Figure 2-11. Run Mode Menu, Local—Concentrator 
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displays the time for which the parameter values are given and displays a P if there 
is a pause at this time. The logical control channel number is also displayed. The 
next display line shows the parameters to be selected: 


e TRANS: Visual transparency of image. Select X value (0-100%). 
e REFLECT: Reflectance of the image. Select Y value (0-100%). 


2-39 Run Mode Menu, Global-Concentrator 


To select this menu while in global mode, press RUN then press MORE three times. 
Or, select run mode menu, local-concentrator, and press GLOBAL. See Figure 2-12. 
This display is arranged in the same manner as the local concentrator menu, except 
that there are more parameters to be selected: 


e LIGHT: Provides a light source that appears to be directed from in front of 
the screen. Select X value (0-100%). 


e AMBIENT: Provides non-directional, general lighting. Select Y value (0- 
100%). 


e SAT: Select X saturation value (0-100%). 
e LUMA: Select Y luminance value (0-100%). 
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Figure 2-12. Run Mode Menu, Global—Concentrator 
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e HUE: Select Z hue value (0-359°). 


SAT, LUMA, and HUE determine background values. 


2-40 Soft Key Menus 
Subsidiary soft key menus are associated with the menus described in previous 
paragraphs. Soft key functions appear at the bottom of the menu display and 
correspond to keys A through E on the keyboard. 

Note 


All soft keys have repeat function. When key is held down for more 
than 2 seconds, the function repeats. This continues as long as the 
key is held down. 


2-41 Setup Mode Soft Keys 


Setup mode has three soft key menus, reached by pressing MORE key. The first 
menu consists of: 


© <- and -> soft keys select the setup parameter for adjustment. The 
selected parameter is highlighted with reverse video. 


A second menu is reached by pressing MORE: 


e@ dead zone enables keyboard entry of joystick dead zone values (approximate 
range: 10—200). 


e align stick brings up joystick alignment display, used to adjust joystick A/D 
converter. Refer to Table 2-1. 


e disk stat brings up disk test display. 


Pressing MORE again brings up the third soft key menu, consisting of: 


@e comm mode soft key selects communications mode described in paragraph 
2-31. 


e format disk is used to format new disks for use in storing effects. 


e disk store is used to store setup parameters on a disk. STORE EFFECT key 
is used to store setup parameters in the control unit's internal non-volatile 
memory. 


e list disk brings up directory of effects stored on a disk. See Figure 2-13. 
The directory shows effect number in the first column, effect length in the 
second column, and effect name, if any, in the third column. The next five 
columns list the number of keyframes stored in on-line memory for channels 
1 through 4 and global. The column at far right lists keyframes using the 
ADO Concentrator. 


Pressing MORE again brings up the fourth soft key menu, consisting of: 
@ copy disk is used to copy one disk to another disk. See paragraph 3-38. 
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Figure 2-13. List Disk Menu 


2-42 Program Mode Soft Keys 
The initial soft key menu, which appears after PROG key is pressed, shows the 
following: 

e insert duplicates the current keyframe, placing the duplicate immediately 


after the current keyframe. The keyframe just inserted becomes the current 
keyframe. 


delete removes the current keyframe from the effect. 


keyf flags brings up the keyframe flags menu (see Figure 2-14) and a soft 
key menu consisting of: 


<- and —> soft keys select which flag is to be modified. 

change selects new value for flag in selected keyframe. 

all changes flag in all keyframes to that of current keyframe. 

motion type brings up the motion type soft key menu, consisting of: 

set enters motion type chosen with other soft keys on the motion type menu. 


all keyf sets motion type for all keyframes in effect. Pressing all keyf soft 
key changes key display to this keyf, which sets motion type for this 
keyframe only. 
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all numbers sets motion type for X, Y, and Z axes in all keyframe 
parameters. Pressing all numbers soft key brings up X, Y, Z soft key which 
sets motion type for all three axes in the selected keyframe. Pressing this 
key again brings up X, Y, and Z soft keys in turn. These keys set motion type 
for X, Y, and Z axes individually. 


smooth selects smooth motion between keyframes; pressing this soft key 
again brings up linear, which gives constant rate motion between keyframes. 
Pressing this key again brings up hold, which pauses the effect for the 
duration of the keyframe. 


no break selects motion without breaks at keyframes. Pressing no break 
brings up break soft key, which selects movement breaks at each keyframe. 


show one selects one parameter version of program menu; show many 
selects many parameter version. 


Pressing MORE brings up a second soft key menu consisting of 


2-26 


save -» mem stores the current keyframe in memory (but not on the disk). 
Pressing this key writes over any keyframe stored previously. Keyframe 
data is lost when power is turned off at the control panel. 


get<-mem recalls keyframe stored in memory previously, writing it into the 
current keyframe. 
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Figure 2-14. Keyframe Flags Menu 
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e grid, nr brings up the grid and noise reduction soft key menu. 


grid pos brings up channel grids menu (see Figure 2-15) to allow setting grid 
position. 


Figure 2-15. Channel Grids Menu 


grid space brings up the channel grids menu; if menu is on screen, enables 
grid spacing for entry of spacing value. 

no grids disables grid functions. Pressing no grids brings up source grids for 
grid in source space. Pressing source grids brings up target grid for grids in 
target space. Pressing target grid brings up safe area for rectangle outlining 
picture area available for effects. 


no id, disables source channel identification on video monitor. Pressing no id 
brings up id, which enables function. 


more grid brings up a subsidiary menu consisting of: 


NR selects noise reduction to reduce noise visible in image. Pressing NR 
brings up no NR to disable noise reduction function. 


white selects white channel ID letters and white grid lines. Pressing white 
brings up invert. invert selects channel ID letters, and source grid lines, that 
are contrasted with the picture. 
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e enter name brings up menu shown in Figure 2-16. Use this menu to assign 
names to disks before formatting or to effects before storing them on a 
disk. 
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Figure 2-16. Enter Name Menu 


e delete all deletes all keyframes in the effect under assembly on the current 
channel. Pressing delete all again deletes all keyframes on all channels. 


Pressing MORE brings up a third soft key menu: 


e iv parms brings up input video parameters display (see Figure 2-17) and a 
soft key menu consisting of: 


<- and —> soft keys select mosaic and solarization parameters. Refer to 
paragraphs 3-43 and 3-44 for a complete description of these functions. 


e motion type brings up the motion type soft key menu, consisting of: 
set enters motion type chosen with other soft keys on the motion type menu. 


all keyf sets motion type for all keyframes in effect. Pressing all keyf soft 
key changes key display to this keyf, which sets motion type for this 
keyframe only. 
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Figure 2-17. Input Video Parameters Menu 


all numbers sets motion type for X, Y, and Z axes in all keyframe 
parameters. Pressing all numbers soft key brings up X,Y,Z soft key which 
sets motion type for all three axes in the selected keyframe. Pressing this 
key again brings up X, Y, and Z soft keys in turn. These keys set motion type 
for X, Y, and Z axes individually. 


smooth soft key is not operational in input video parameters mode; pressing 
this soft key brings up linear, which gives constant rate motion between 
keyframes. Pressing this key again brings up hold, which pauses the effect 
for the duration of the keyframe. 


no break selects motion without breaks at keyframe transitions. Pressing no 
break brings up break soft key, which selects breaks at each keyframe 
transition. 


e insert duplicates the current keyframe, placing the duplicate immediately 
after the current keyframe. The keyframe just inserted becomes the current 
keyframe. 


e delete removes the current keyframe from the effect. 


e iv flags brings up input video flags menu (see Figure 2-18) and a soft key 
menu consisting of: 


<- and -> soft keys select the flag parameter for change. The selected 
parameter is highlighted with reverse video. 
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Figure 2-18. Input Video Flags Menu 


change selects new value for flag in selected keyframe. 
all changes flag in all keyframes. 


e key control brings up key control display (see Figure 2-19) and a soft key 
menu consisting of: 


<- and -> soft keys select the key parameter for change. The selected 
parameter is highlighted with reverse video. 


change selects new value for flag in selected keyframe. 


all changes flag in all keyframes. 


Pressing MORE brings up the fourth and last soft key menu, consisting of: 


@ comm mode soft key selects communications mode menu, described in para- 
graph 2-31. 


e erase eff deletes an effect from the disk. See paragraph 3-37. 


e list disk brings up directory of effects stored on a disk. 


Key control functions are described in paragraph 3-46. 
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Figure 2-19. Key Control Menu 


2-43. Run Mode Soft Keys 
Pressing RUN brings up the first run mode soft key menu, showing: 


e add pau/ev selects pause and event. Press soft key to add event. Press again 
to add pause. 


e del pau/ev deletes pause and event. Press soft key to delete pause. Press 
again to delete event. 


e priority is used to enter system priority for channels 1 through 4. Four 
numbers must be entered. As an example, a priority of 1, 2, 0, 0 places the 
channel 1 image in front of the channel 2 image. Channels 3 and 4 have auto 
priority and so will automatically change priority between themselves as 
appropriate, but will always be behind channels 1 and 2. If four zeros are 
entered, the concentrator will attempt to determine the priorities for the 
channels based on the three dimensional positions of the channels. If the 
planes intersect, the auto priority will not function. If the amount of 
intersection is small, try using auto adjust mode, displayed on the input 
parameter menu. 
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Note 


To use auto adjust mode, select iv parameters menu. Set Y value to 
required level (0.000 to 1.000). The default value (no adjustment) is 0. 
Use lowest value that causes one of two intersecting planes to appear 
definitely in front of other plane. 


@ go next causes an immediate move to the next event on the effect time line. 


Pressing MORE brings up a second soft key menu, showing: 


e ch in/out selects whether a channel is in or is not in the combine. 


e ch output selects whether a channel output is the combined image or a 


single image. 
Note 


The status of each channel is displayed in the upper right hand corner 
of the screen (see paragraph 2-37). The channels being controlled 
here, and shown in the status display, are logical channels 1, 2, 3, and 
4, not physical channels A, B, C, and D. 


Pressing MORE brings up a third soft key menu, showing: 


comm mode soft key selects communications mode menu, described in para- 
graph 2-31. 


start t allows an effect start time to be changed temporarily from the 0:00 
value set by the system at the first keyframe in an effect. When start t is 
pressed, the effect start value on the display flashes. Entering a value from 
the keypad moves the effect position asterisk to the new start point and 
places a dot underneath the effect time line. (Refer to Figure 2-10.) The. 
effect moves to the keyframe corresponding to the new time, as well. 


end time allows an effect end time to be changed temporarily from the 
value set for the last keyframe in an effect. When end time is pressed, the 
effect end value on the display flashes. Entering a value from the keypad 
moves the effect position asterisk to the new end point and places a dot 
underneath the effect time line. The effect moves to the keyframe 
corresponding to the new time, as well. 


goto time allows the operator to move to any point on the effect time line. 
When goto time is pressed, enter goto time: appears on the display. 
Entering a time value in seconds and frames moves the effect position 
asterisk to the selected time. The image also changes to its new position in 
the effect. A warning message appears if the value chosen is beyond effect 
start or end (temporary values included). 


list disk brings up directory of effects stored on a disk. 


Pressing MORE brings up a fourth soft key menu and new display, showing: 
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<- and -> soft keys select the parameter for change. The selected 
parameter is highlighted with reverse video. 


priority soft key is same as described for initial soft key menu of run mode. 
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e show one selects menu that displays values of one parameter for all 
pause/event times. show many selects menu that displays all parameters for 
a single pause/event time. 


2-44 Communications Mode Soft Keys 


The first communications mode soft key menu appears at power up, or when the 
comm mode soft key is pressed (run mode, program mode, and setup mode menus), 
showing: 


e phys/log is used to select physical system A, B, C, or D, and to enable 
selection of logical channel by CHAN 1, 2, 3 or 4 key. 


e CANCEL aborts a signal system or channel choice. (An alternate method is 
to press the selected physical system key or channel key.) 
Press MORE to bring up the second soft key menu, showing: 


e master selects channel used as master timer, or reference, for concentrator 
operation. 


2-45 MENU ROAD MAP 


Figure 2-20 is a graphic presentation of soft key menus, showing how each menu 
ean be reached from any other menu. 


2-46 FLOPPY DISKS 


The system uses 5-1/4-in., single-sided, double-density, soft-sectored floppy disks 
to store effects. Disks must be inserted with write protect notch up and with 
read/write access slot toward the drive. See Figure 2-21. 


Each disk supplied with the system has a write protect notch which prevents data 
from being overwritten accidentally. To protect data on the disk, a tape strip 
(supplied) must be placed over the notch. Remove tape strip to enable the disk for 
data recording. 


2-47 Disk Handling and Storage 


Disks are critical to storing and recalling effects. Disks must be handled and stored 
properly to ensure that their contents are not damaged or destroyed. Be sure to 
follow the precautions below. Also see Figure 2-22. 


e Do not touch disk surface; hold disk only by edges or labels. Fingerprints or 
dust may cause errors. 


e Do not turn control panel power on or off with disks inserted; you may 
destroy data on the disk. 


@e Do not use alcohol, Freon, or thinners to clean disk. 


Do not use magnets or magnetized objects near disk. Magnetic fields erase 
or distort data on the disk. 


@ Do not bend or fold disk. 


Ampex 1809551-04 2-33 


ADO 


Do not place heavy objects on disk. 

Do not use rubber bands or paper clips on disk. 

Do not write on disk label with pencil or ballpoint pen; use felt tip pen only. 
Do not use erasers on disk. | | 

Do not apply labels on top of other labels. — 


Keep disk in protective envelope when not in use. 


Disks not in use should be stored vertically in a dust-free, covered 
container. 


e Do not expose disk to sunlight or excessive heat. 


e Operating environment: 


Temperature: 10° to 50°C (50° to 122°F) 
Wet bulb temperature: Less than 29° C (84° F) 
Relative humidity: 20% to 80% 

e Storage environment: 
Temperature: 4° to 53°C (40° to 127° F) 
Relative humidity: 8% to 80% 


e Transit environment (stored in a protective box): 


Temperature: -40° to 53°C (-40° to 127° F) 
Relative Humidity: 8% to 90% 


2-48 Formatting Disks 


Every new disk must be formatted before it can be used. Old disks containing 
effects that are no longer needed can also be reformatted, if the disks are not 
damaged. A disk must be formatted before another disk is copied onto it. 


CAUTION 


BEFORE REFORMATTING AN OLD DISK, BE SURE ITS EFFECTS 
ARE NO LONGER NEEDED. REFORMATTING DESTROYS ALL 
DATA RECORDED PREVIOUSLY. 


Use the procedure below to format or reformat a disk and assign a name to the 
disk. If you don't wish to name the disk, skip steps 2 and 3. 


STEP 1 Put disk in drive with read-write slot toward drive and write protect 
notch up. 


STEP 2 From program menu, press MORE and then enter name soft key. A menu 
with instructions and two rows of alphanumeric characters appears on 
the screen. Refer to Figure 2-16. 
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STEP 3 


STEP 4 


STEP 5 


2-38 


Use the joystick or the < and — keys to move the cursor horizontally 
from one character to another. To reach lower row of display, go beyond 
left- or right-most character with joystick or € and — keys. Press 
STOP to enter each character in the name as you spell it out. The space 
character is at the far left of the top line of characters (it shows as a 
space in the line). The character chosen appears at the top line on the 
screen. When the entire name has been spelled out, press ENTER to 
enter the disk name in a temporary name register. 


Press SET-UP twice. The first soft key menu appears at the bottom of 
the screen. | 


Press MORE twice. A soft key menu with format disk at the left appears 
at the bottom of the display. 


DOOR CLOSED 


DOOR OPEN 


Figure 2-21. Inserting Disk in Disk Drive 
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Press format disk soft key. A warning message, Hit format again to re- 
format: effects will be lost, appears. Press format disk soft key again; 
formatting begins automatically and continues for about 20 seconds. 
During this time the red indicator on the disk drive comes on. When 
formatting is completed, the red indicator on the disk drive goes out. 


If more disks are to be formatted, remove the newly formatted disk from 
the drive, put in the next disk, and press format disk soft key. If 
formatting is finished, press PROG to return to the program menu. 


DO NOT TOUCH MAGNETIC SURFACE. 


KEEP DISK AWAY FROM RETURN DISK TO ITS JACKET 
MAGNETIC FIELDS. WHEN NOT IN USE. 


HANDLE WITH CARE — BENDING DISKS SHOULD BE STORED AT: 


oO 
AND FOLDING MAY DAMAGE DISK. 10° TO 67" Cc 
50° TO 130° F 


Figure 2-22. Disk Handling and Storage 
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SECTION 3 
OPERATING PROCEDURES 


3-1 INTRODUCTION 


This section outlines procedures for creating, editing, and running effects. The first 
portion describes initial turn-on and signal system acquisition. The second portion 
of the section describes basic effects-positioning, rotating, and moving images. 
The third portion gives typical procedures for using ADO advanced effect 
capability—multichannel effects, three-dimensional solids, mosaic, posterization, 
and keys. The last portion describes engineering setup adjustments. 


3-2 GETTING STARTED 


Before turning on the system, be sure that all power and signal cables are 
connected properly. Turn on power to all signal systems, any hub box accessories, 
the ADO Concentrator, if installed, and all control panels. Figure 3-1 shows the 
location of power switches in all units, as well as the location of the control unit 
CRT display brightness control. 


3-3. ACQUIRING A SIGNAL SYSTEM 


The system comes up in communications mode at turn-on. This mode permits any 
logical (programmed) channel to acquire any physical (signal-system) channel. From 
communications mode, press PROG to reach the main program menu, and then 
MORE once or twice to reach subsidiary program menus. In communications mode, 
a menu containing a routing matrix appears on the display. This matrix displays the 
current status of each signal system in the system relative to each control unit. 
See Figure 3-2. 


Each signal system can be in one of four states, listed at the left of the routing 
matrix: free, acquired, busy N, or dead. 


e In free state, the physical signal system is available, and is not in use by any 
control unit. The corresponding horizontal row in the routing matrix 
contains four dashes. 


@ When a menu shows a physical signal system to be acquired, that control 
unit is the one controlling the system. The corresponding horizontal row 
contains an X in the vertical column corresponding to the logical assignment 
of the signal system, and.three dashes in the other columns. 


e In busy N state, the physical signal system has been taken over by some 
other control unit, identified by N which is a number from 0 to 7. Each 
control unit has a number established by the setting of three internal 
switches. : 
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Figure 3-1. Power Switch Locations 
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Figure 3-2. Communications Mode Menu 


e In dead state, either that physical signal system has its power turned off or 
the communication line to it from the control unit is not operating. 


To acquire one or more signal systems for control: 


STEP 1 Enter communications mode and verify from the matrix that the desired 
signal system or systems are free. 


STEP 2 Press soft key whose letter corresponds to desired physical signal 
system. The corresponding row in the matrix begins blinking. 


STEP 3. Select the logical channel (channel programmed for the effect) by 
pressing CHAN key whose number corresponds to the channel to be used. 
An X appears at intersection of selected row and column, and the new 
state appears on routing matrix, showing acquired for physical channel 
just acquired. All other control units show busy N for the channel. 


STEP 4 Repeat steps 1—3 for additional signal systems if required. 


To release an acquired channel, press the corresponding channel key. To 
redesignate a signal system or channel choice, press cancel soft key or press the 
chosen row or column key. 
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By pressing GLOBAL in communications mode, you can switch between single- 
channel and multichannel modes. If you have a single-channel system, you do not 
have multichannel control; auto-cube and multiple control panel modes are not 
available. All menu displays indicate single-channel capability only. _ 


If you operate in multichannel mode, then you may have only one multichannel 
effect in memory at one time. If you operate in single-channel mode, then your 
control panel may have up to four single-channel effects in memory at one time. 
These four effects are accessed by pressing channel keys 1 through 4. Other 
differences between single-channel and multichannel modes are discussed in 
paragraphs 3-48 and 3-49 of this guide. 


3-4 BASIC EFFECTS 


The following paragraphs describe simple effects such as making horizontal, 
vertical, and diagonal moves, reducing images in size, and rotating images around 
one axis. In later paragraphs we describe how to combine keyframes, edit effects, 
and create multichannel effects. 


3-5 Positioning Images 
These procedures demonstrate horizontal (X-axis) and vertical (Y-axis) movement. 


3-6 Horizontal Movement 

This procedure demonstrates horizontal image movement. 

STEP 1 Acquire a signal system as described in paragraph 3-3. 
STEP 2 Press PROG and then SOURCE ASPECT/SIZE. 


STEP 3 Press ENT Z, . (decimal point), 9» and then ENTER to reduce image to 
one-half original size. 


STEP 4 Press TARGET POS/SIZE. 


STEP 5 Press ENT X. Note that X value on display flashes. Press 4 and then 
ENTER to move image to right side of picture monitor. 


STEP 6 Press insert soft key. 


STEP 7 Press ENT X, +/-, 4, and then ENTER to move image to left side of 
picture monitor. 


STEP 8 Press €- key to change menu display to keyframe 1. 


STEP 9 Press TIME. Note that keyframe duration (DURAT) value flashes. Press 5 
and then ENTER to set keyframe duration to 5 seconds. 


STEP 10 Press RUN to bring up Run Mode menu. 


STEP 11 Press — key. The image on the monitor should move from right to left, 
taking 5 seconds to cross the screen. 
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3-7 Vertical Movement 


This procedure demonstrates vertical image movement. 


STEP 1 
STEP 2 
STEP 3 


STEP 4 


STEP 5 


STEP 6 


STEP 7 


STEP 8 


STEP 9 


STEP 10 


STEP 11 


STEP 12 


Press PROG and then SOURCE ASPECT/SIZE. 
Press MORE and then delete all soft key to clear previous keyframes. 
Press MORE three times to bring up initial soft key menu. 


Press ENT Z, . (decimal point), 5, and then ENTER to reduce image to 
one-half original size. 


Press TARGET POS/SIZE. 


Press ENT Y. Note that Y value on display flashes. Press 3 and then 
ENTER to move image to top of picture monitor. 


Press insert soft. 


Press ENT Y, +/-, 3 and then ENTER to move image to bottom of picture 
monitor. . 


Press €— to change display to keyframe 1. 


Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


Press RUN to bring up Run Mode menu. 


Press—>. The image on the monitor should move from top to bottom, 
taking 5 seconds to cross the screen. 


3-8 Diagonal Movement 


This procedure combines vertical and horizontal movement to demonstrate diag- 
onal image movement. This is done, in this example, by editing the effect of 
paragraph 3-7. 


STEP 1 
STEP 2 


STEP 3 
STEP 4 


STEP 5 


STEP 6 


Press TARGET POS/SIZE. 


Press ENT X. Press 4 and then ENTER to move image to right side of 
monitor. 


Press — key to move to keyframe 2. 


Press Press ENT X, +/-, 4, and then ENTER to move image to left side of 
monitor. 


Press RUN to bring up run mode menu. 


Press <— key. The image on the monitor should move diagonally from top 
right to bottom left, taking 5 seconds to cross the screen. 
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Zooming Images 


This procedure demonstrates apparent movement of an image from a distance 
toward the viewer. 


STEP 1 


STEP 2 


STEP 3 


STEP 4 


STEP 95 


STEP 6 


STEP 7 


STEP 8 


STEP 9 


STEP 10 


STEP 11 


STEP 12 


Press PROG. | 

Press MORE and then delete all soft key to clear previous keyframes. 
Press MORE three times to bring up initial soft key menu. 

Press LOCATE 3D. 


Turn joystick Z axis knob clockwise until picture appears located at a 
suitable distance 


Press insert soft key to add a keyframe. 

Press CLEAR Z to move image to normal viewing distance. 
Press show one soft key. 

Press < key to change menu display to keyframe 1. 


Press TIME. Press 2.15 and then ENTER to set keyframe duration to 2 
seconds and 15 frames. 


Press RUN to bring up run mode menu. 
Press — key. The image on the monitor should appear to move from a 


distance toward the viewer, taking 2 seconds and 15 frames to make the 
move. 


3-10 Combining Diagonal Movement and Zooming 


This procedure combines diagonal movement and zooming to give the effect of an 
image crossing the screen and moving from a distance to the foreground. 


STEP 1 


STEP 2 


STEP 3 


STEP 4 


STEP 5 


STEP 6 


3-6 


Press PROG and then SOURCE ASPECT/SIZE. 
Press MORE and then delete all soft key to clear previous keyframes. 
Press MORE three times to bring up initial soft key menu. 


Press ENT Z, . (decimal point), 5, and then ENTER to reduce image to 
one-half original size. 


Press LOCATE 3D. 
Press ENT Z. Press 5, 0, and then ENTER to move image to a distance 


away from the viewer. 
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STEP 7 


STEP 8 


STEP 9 


STEP 10 
STEP 11 


STEP 12 
STEP 13 


STEP 14 


STEP 15 


STEP 16 
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Press ENT Y. Press 1, 2, and then ENTER to move image to top of 
picture monitor. 


Press ENT X. Press 1, 6, and then ENTER to move image to right side of 
monitor. 


Press insert soft key. 


Press ENT Y, +/-, 3 and then ENTER to move image to bottom of picture 
monitor. 


Press ENT X, +/-, 4 and then ENTER to move image to left side of 
monitor. 


Press CLEAR Z to move image to normal viewing distance. 
Press < key to change menu display to keyframe 1. 


Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


Press RUN to bring up Run Mode menu. 
Press — key. The image on the monitor should move diagonally from top 


right to bottom left and zoom toward the viewer, taking 5 seconds to 
cross the screen. 


3-11 Rotating Images 


The following procedures demonstrate image rotation. 


3-12 Y-Axis Rotation 


This procedure demonstrates Y-axis rotation. Note that rotation around the Y axis 
is done by changing X values or by moving the joystick left or right. 


STEP 1 


STEP 2 


STEP 3 


STEP 4 


STEP 95 
STEP 6 


STEP 7 


Press PROG, and then SOURCE/ASPECT/SIZE. 


Press MORE key and then delete all soft key to clear previous 
keyframes. 


Press MORE key three times to bring up initial soft key menu. 


Press ENT Z, . (decimal point), 5, and then ENTER to reduce image to 
one-half original size. 


Press ROTATE 3D. 
Press insert soft key. 


Press ENT X. Press 3 and then ENTER to rotate image three complete 
revolutions. 
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STEP 8 Press € key to change menu display to keyframe 1. 


STEP 9 Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


STEP 10 Press RUN to bring up run mode menu. 


STEP 11 Press — key. The image on the monitor should rotate, taking 5 seconds 
to complete three complete revolutions. 


STEP 12 Return to program mode by pressing PROG. 


STEP 13 Use —> key to go to keyframe 2. 
STEP 14 Press SKEW/POST-Y/PERSP. 


STEP 15 Enter a Y value of 1 from the keypad. 


STEP 16 Return to run mode and run effect again. Note that image rotates around 
both X and Y axes simultaneously. 


3-13 X-Axis Rotation 


This procedure demonstrates X-axis rotation. Note that rotation around the X axis 
is done by changing Y values or by moving the joystick up or down. 


STEP 1 Press PROG and then SOURCE ASPECT/SIZE. 
STEP 2 Press MORE and then delete all soft key to clear previous keyframes. 
STEP 3 Press MORE three times to bring up initial soft key menu. 


STEP 4 Press ENT Z, . (decimal point), 5, and then ENTER to reduce image to 
one-half original size. 


STEP 5 Press ROTATE 3D. 
STEP 6 Press insert soft key. 


STEP 7 Press ENT Y. Press 3 and then ENTER to rotate image three complete 
revolutions. 


STEP 8 Press € key to change menu display to keyframe 1. 


STEP 9 Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


STEP 10 Press RUN to bring up run mode menu. 
STEP 11 Press — key. The image on the monitor should rotate, taking 5 seconds 


to make three revolutions. 
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3-14 Z-Axis Rotation 


This procedure demonstrates rotation around the Z-axis, giving the appearance of a 
spinning image. 


STEP 1 
STEP 2 


STEP 3 


STEP 4 
STEP 5 
STEP 6 


STEP 7 


STEP 8 


STEP 9 


STEP 10 


STEP 11 


STEP 12 


Press PROG and then SOURCE ASPECT/SIZE. 
Press MORE and then delete all soft key to clear previous keyframes. 


Press ENT Z, . (decimal point), 5, and then ENTER to reduce image to 
one-half original size. 


Press MORE three times to bring up initial soft key menu. 
Press ROTATE 3D. 
Press insert soft key. 


Rotate joystick Z axis clockwise until picture has rotated about three 
times. The Z axis value should be near 3.0000. 


Press CLEAR Z once; you will see the value for the Z axis change to 
exactly 3.0000. 


Press < key to change menu display to keyframe 1. 


Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


Press RUN to bring up run mode menu. 


Press — key. The image on the monitor should rotate, taking 5 seconds 
to make three revolutions. 


3-15 Rotation with Horizontal Movement 


This procedure demonstrates combined image rotation and horizontal movement. 
This is done, in this example, by editing the previous effect. 


STEP 1 


STEP 2 


STEP 3 


STEP 4 


STEP 5 


Press PROG. 


Press TARGET POS/SIZE. 


Press ENT X. Press 4 and then ENTER to move image to right side of 
picture monitor. 


Press the — key to move to the second keyframe. 


Press ENT X, +/-, 4 and then ENTER to move image to left side of 
monitor. 
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STEP 6 Press RUN to bring up run mode menu. 


STEP 7 Press — key. The image on the monitor should rotate and move from 
right to left, taking 5 seconds to cross the screen. 


3-16 Rotation with Axis Shifted 


This procedure shifts the axis of rotation to give the effect of an image rotating, 
as a page of a book being turned. | 


STEP 1 Press PROG. 
STEP 2 Press MORE, then delete all soft key, to clear previous keyframes. 
STEP 3 Press MORE three times to bring up initial soft key menu. 


STEP 4 Press ENT Z, . (decimal point), 5, and then ENTER to reduce image to 
one-half original size. 


STEP 5 Press AXIS SELECT 3D. 


STEP 6 Press ENT X. Press +/-, 3, and then ENTER to shift X axis to left of 
picture monitor. 


STEP 7 ‘Press insert soft key. 

STEP 8 Press ROTATE 3D. | 

STEP 9 Press ENT X, 3, and ENTER to rotate image three complete revolutions. 
STEP 10 Press €- key to change menu display to keyframe 1. 


STEP 11 Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


STEP 12 Press RUN to bring up run mode menu. 


STEP 13 Press + key. The image on the monitor should rotate around the 
displaced Y axis, appearing as a page of a book being turned. Three 
complete revolutions should take 5 seconds. 


3-17 KEYFRAME FLAGS 


The examples given previously used only two keyframes—beginning and end—to 
define an effect. In practice, an effect usually consists of many keyframes. 
Although keyframes are usually related, entirely different transformations can be 
programmed for each keyframe. For example, in one keyframe an image can zoom 
in from the background. In the next keyframe the image can rotate. In the next 
keyframe the image can be switched to another video source, and in a final 
keyframe the image can be frozen. 
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It is important to remember that the setting of a keyframe flag takes effect 
beginning at the keyframe where set, and ending just before the next keyframe. (In 
next keyframe, setting of its keyframe flag, or default value, takes effect.) This 
differs from the effect of keyframe parameters, which are only exactly true at the 
exact time of the keyframe itself (but affect picture position equally as much 
before and after the keyframe time). However, when hold motion is used the effect 
of the parameters becomes much like that of the flags. 


The following procedures demonstrate the use of keyframe flags. 


3-18 Setting a Source Flag 


This procedure demonstrates how to program an effect that moves an image from 
right to left, changing image sources at midscreen (assuming two different sources 
applied to the ADO signal system). 

STEP 1 Acquire a signal system as described in paragraph 3-3. 

STEP 2 Press PROG and then SOURCE ASPECT/SIZE. 


STEP 3 Press ENT Z, . (decimal point), 5, and then ENTER to reduce image to 
one-half original size. 


STEP 4 Press TARGET POS/SIZE. 


STEP 5 Press ENT X. Press 4 and then ENTER to move image to right side of 
picture monitor. 


STEP 6 Press insert soft key. 
STEP 7 Press CLEAR X to set X value to 0 (center screen). 
STEP 8 Press insert soft key. 


STEP 9 Press ENT X, +/-, 4, and then ENTER to move image to left side of 
picture monitor. 


STEP 10 Press < key to change menu display to keyframe 2. 


STEP 11 Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


STEP 12 Press € key to change menu display to keyframe 1. 


STEP 13 Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


STEP 14 Press — key to change menu display to keyframe 2. 


STEP 15 Press kf flags soft key. This brings up the keyframe flags menu. 
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STEP 16 
STEP 17 
STEP 18 
STEP 19 


STEP 20 


3-19 


Use change soft key to set source flag to B video source. 
Press > key to change menu display to kagteaties. 

Use change soft key to set source flag to B video source. 
Press RUN to bring up run mode menu. 


Press — key. The image on the monitor should move from right to left, 
changing inputs at center screen. 


Setting a Freeze Flag 


This procedure is similar to setting a source flag, but sets a freeze flag at 
midscreen to freeze the incoming video image. You will need a source which 
includes moving images to see the effects of freezing the image. 


STEP 1 
STEP 2 


STEP 3 


STEP 4 


STEP 5 


STEP 6 
STEP 7 
STEP 8 


STEP 9 


STEP 10 


STEP 11 


STEP 12 


STEP 13 


STEP 14 


STEP 15 


3-12 


Acquire a signal system as described in paragraph 3-3. 
Press PROG and then SOURCE ASPECT/SIZE. 


Press ENT Z, . (decimal point), 5, and then ENTER to reduce image to 
one-half original size. 


Press TARGET POS/SIZE. 


Press ENT X. Press 4 and then ENTER to move image to right side of 
picture monitor. 


Press insert soft key. 
Press CLEAR X to set X value to 0 (center screen). 
Press insert soft key. 


Press ENT X, +/-, 4, and then ENTER to move image to left side of 
picture monitor. 


Press €<- key to change menu display to keyframe 2. 


Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


Press €- key to change menu display to keyframe 1. 


Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


Press kf flags soft key. This brings up the keyframe flags menu. 


Use —»> soft key to move highlight to Freeze column. 
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STEP 16 Press > to change menu display to keyframe 2. 


STEP 17 Use change key to set freeze flag on. 


STEP 18 Use — key to change menu display to keyframe 3. 


STEP 19 Use change key to set freeze flag on. 


Note 


FRZ appears in the many parameter display for the keyframe where a 
freeze flag is set; an F appears in the one parameter display. 


STEP 20 Press RUN to bring up Run Mode menu. 


STEP 21 Press — key. The image on the monitor should move from right to left, 


3-20 


freezing the image at center screen. 


Other Keyframe Flags 


Other keyframe flags can be set in the same way as freeze and source flags. These 
flags include: 


e A mirr sets mirror mode for source A: 


none disables mirror mode 

X sets mirror mode for X axis 

Y sets mirror mode for Y axis 

X,Y sets mirror mode for both axes. 


e Bmirr sets mirror mode for source B. 
e Global enables the effect of the global parameters on the particular 


channel. NOG appears in the many parameter display in keyframes where 
the global disable flag is set, disabling global control on that channel. 


Interl sets interlace mode at the keyframe where the flag is set. 


autol. In this mode the system looks at the last four fields on a pixel-by- 
pixel basis. If any object in the picture is moving rapidly, the system uses 
only the most recent field in image transformation. If no object is moving, 
the system computes a value for the corresponding pixels from all four 
fields. 


Frame. The system uses only the most recent frame in image 
transformation. This mode is useful for cleaning up the edges of graphics 
from a camera. When freezing a rapidly moving object in frame mode, the 
object appears to flicker because of its different positions in the two fields 
in the frame. 


Field. The system uses only the most recent field in image transformation. 
Each line of the other field is synthesized as the average of the two nearest 
lines. The result is a picture very close to the original full-frame picture, 
but with slightly reduced vertical resolution, and with no flicker in a rapidly 
moving object. 
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auto2. This mode is the same as auto 1 but with a higher threshold of 
motion as the basis of a decision to use one field or four. 


The interlace mode can be changed after freezing the picture to find the optimum 
mode for a particular effect. 


e@ Cube enables auto cube mode beginning at the keyframe where the flag is 
set. CUB appears in the many parameter display for a keyframe where auto 
cube mode is enabled. 


e Y blur reduces luminance resolution, giving the effect of a lens out of focus. 


3-21 RUNNING AN EFFECT 


In addition to the running of completed effects, run mode is useful for previewing 
effects being constructed before they are committed to final form. Effects can be 
run forward or backward and examined at any point to determine any adjustments 
needed. Effect length can be trimmed to suit the operator's requirements. Using 
program mode, keyframes can then be edited to make any changes found necessary 
during preview runs. Also, previewing helps determine the best position on the time 
line for certain operations occurring between keyframes, including pauses and 
channel priorities for concentrator use. 


The following procedures demonstrate use of run mode features. 


3-22 Setting Up an Initial Effect 
STEP 1 Acquire a signal system as described in paragraph 3-3. 


STEP 2. Press PROG and then SOURCE ASPECT/SIZE. 


STEP 3 Press ENT Z, . (decimal point), 5, and then ENTER to reduce image to 
one-half original size. 


STEP 4 Press TARGET POS/SIZE. 


STEP 5 Press ENT X. Press 4 and then ENTER to move image to right side of 
picture monitor. 


STEP 6 Press insert soft key. 


STEP 7 Press ENT X, +/-, 4, and then ENTER to move image to left side of 
picture monitor. 


STEP 8 Press < key to change menu display to keyframe 1. 


STEP 9 Press TIME. Press 5 and then ENTER to set keyframe duration to 5 
seconds. 


3-23 Running the Effect 
STEP 1 Press RUN to bring up Run Mode menu. 
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Move joystick upward. The effect begins to run at a speed determined by 
joystick position—the further from center, the faster the effect runs. 
Move joystick downward and the effect runs backward. At center 
position of joystick the effect stops running. If joystick is held near 
eenter position, the effect can be run very slowly in sub-frame 
increments. 


3-24 Adding and Deleting Pauses and Events 


STEP 1 


STEP 2 


STEP 3 


Press RUN to bring up Run Mode menu. 


Use the joystick to move the effect to some arbitrary point on the time 
line. Press add pau/ev. Note that a dot denoting an event appears 
underneath the time line (even though no event has been programmed). 
Press add pau/ev again. Note that an X denoting a pause appears under 
the time line. Run the effect using the > key. The effect pauses at the 
newly-added pause, and may be continued by pressing the key again. 


With the effect stopped at the new pause, press del pau/ev key. This 
removes the pause set previously. Push again: to delete dot denoting 
event (and event if programmed). 


3-25 Changing Start and End Times 


STEP 1 


STEP 2 


STEP 3 


STEP 4 


STEP 5 


STEP 6 


With Run Mode menu selected, press MORE twice. 
Press strt time soft key. The effect start value flashes. 


Press 2 and then ENTER to change start time to 2:00 seconds. Note that 
a dot appears below the time line at the 2 second point. 


Press end time soft key. The effect end value flashes. 


Press 4 and then ENTER to change end time to 4:00 seconds. Note that a 
dot appears below the time line at the 4-second point. 


Press — key. The effect now runs between 2- and 4-second start and end 
times. 


3-26 Changing Effect Length 


STEP 1 


STEP 2 


STEP 3 


STEP 4 


Use strt time and end time soft keys to return times to original 0:00 and 
9:00 second values. 


Press TIME. Effect length value flashes. 
Press 3 and ENTER. Time line shortens to 3 seconds. 


Press —> key. Effect runs as before, but with 3-second duration. 
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3-27 Selecting Concentrator Channels 


STEP 1 With desired channels acquired, select run mode menu and press MORE 
key once. 


STEP 2 To change the status of a channel (whether the channel is to be in or out 
of the combine), press corresponding channel key then use ech in/out soft 
key as follows: press ch in/out soft key as needed to display I (in 
combine) or o (out of combine). 


STEP 3 To change the status of a channel output (whether the output is the 
combine or is the channel itself), press corresponding channel key then 
use ch output soft key as follows: press ch output soft key as needed to 
display C (combine) or s (self). 

Note 


If there is no concentrator, the concentrator flags must be left in the 
power-up default state (in/out = 0; output select = s) to assure proper 
operation. 


3-28 Setting Concentrator Priority 
STEP 1 Select Run Mode menu. 


STEP 2 Go to position in effect time line where you wish to change priority. 


Note 


Use one of three methods: 1) in general use joystick, 2) use go next 
soft key to change priority of an existing event, or 3) use go to time 
soft key to select an exact time, via keypad entry. 


STEP 3 Press priority soft key to enable setting of priority. (If not exactly on an 
existing event, a new event will be created.) 


STEP 4 Press, for example, keypad numbers 4, 2, 1, then 3 to set the following 
order of priority: 4 over 2, over 1, over 3. (See paragraph 2-43 for 
additional information regarding priorities.) 


Note 


Priorities take effect starting at the current event, up to the next 
event. Remember that beginning and end of effect are always events. 


3-29 Adjusting Concentrator Parameters 


STEP 1 Select Run Mode menu then press MORE three times. 
STEP 2 Press CHAN or GLOBAL as desired to select channel(s) for adjustment. 


STEP 3. Press show one and show many soft keys as needed (same effect as for 
Program menus). 
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STEP 4 Use <— and -» soft keys to select parameters for change. 

STEP 5 Use €~and > on keyboard to select event for change. 

STEP 6 Use joystick or keypad to change parameters as required. 

STEP 7 If desired, change priority (paragraph 3-28). 

STEP 8 Repeat steps 2 through 7 as needed to accomplish other changes desired. 


Note 


If there is no event at the time desired for parameter change, you 
must add an event (paragraph 3-24). 


3-30 Moving to a Specified Time in an Effect 


STEP 1 Press goto time soft key. Enter goto time: appears in the lower portion 
of the run mode display. 


STEP 2 Key in a time in seconds and press ENTER. The effect moves to the time 
specified. 


3-31 Moving to a Specified Event in an Effect 
STEP 1 Select Run Mode menu. 


STEP 2 Press go next soft key to move to next event on effect time line. 
STEP 2 Repeat until desired event is reached. 


Note 


To modify anything at an event, the time line position must be 
exactly at an event; the go next soft key should be used to assure 
this. 


3-32 EDITING EFFECTS 


You can edit keyframes at any time during the process of assembling an effect. 
You can also build keyframes one parameter at a time by going back through each 
keyframe and adding new parameters. You can use either the numeric keypad or 
the joystick to change values. For example, to build an effect combining horizontal 
movement, rotation, and zoom, start with horizontal movement, then go back and 
add rotation, and finally add zoom. 


The procedure below describes keyframe editing. 


STEP 1 Clear any previous keyframes by pressing delete all soft key in program 
mode. 


STEP 2 Press SOURCE ASPECT/SIZE and enter a Z value of .4. 
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STEP 3 


STEP 4 


STEP 5 


STEP 6 


STEP 7 


STEP 8 
STEP 9 
STEP 10 


STEP 11 


Set up horizontal movement by pressing TARGET POS/SIZE and entering 
an X value of 4 for the first keyframe, and an X value of -4 for the 
second and last keyframe. 


Go to keyframe 2 and press ROTATE 3D. Enter a Y value of 2 for 
keyframe 2. 


Return to keyframe 1 and press TARGET POS/SIZE. Enter a Z value of 
0.1. 


Go to keyframe 2 and enter a Z value of 2. 


Go to run mode and run the effect. The image should appear to make two 
complete revolutions while moving from right to left and zooming in 
from the background. 


Return to program mode and press TARGET POS/SIZE. 
Return to keyframe 1 and use joystick to move image to top of screen. 
Move to keyframe 2 and use joystick to move image to bottom of screen. 


Go to run mode and run the effect. The image should move diagonally 
while rotating and zooming from the background. 


3-33 NAMING EFFECTS 


You can use name entry mode to assign a name to each effect as the effect is 
stored on a disk. Use the following procedure: 


STEP 1 


STEP 2 


From Program menu, press MORE and then enter name soft key. A menu 
with instructions and two rows of alphanumeric characters appears on 
the screen. Refer to Figure 2-16. 


Use the joystick or the + and < keys to move the cursor horizontally 
from one character to another. To reach lower row of display, go beyond 
left- or right-most character with joystick or €-and — keys. Press 
STOP to enter each character in the name as you spell it out. The space 
character is at the far left of the top line of characters (it shows as a 
blank space in the line). The character chosen appears at the top line on 
the screen. When the entire name has been spelled out, press ENTER to 
enter the disk name in a temporary name register. 


3-34 STORING AND RECALLING EFFECTS 


Effects can be stored in two ways: on a disk or in on-line memory. Up to four 
single-channel effects can be stored in on-line memory using the four CHAN 
(channel) keys. Each disk stores over 50 effects of up to 25 keyframes each. 
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Effects stored in on-line memory are lost if power is turned off at the control 
panel. Effects stored on a disk are reasonably permanent. 


3-35 Storing and Recalling Effects from On-Line Memo Single-Channel Mode 
Only) 


This procedure illustrates use of on-line memory. 


STEP 1 Press CHAN 1 and set up an effect several keyframes long. 


STEP 2 Press CHAN 2, CHAN 3, and CHAN 4 in sequence, setting up effects for 
each channel. 


STEP 3 Recall effects by pressing the channel key used to set up the effect 
originally. 


3-36 Storing and Recalling Effects from a Disk 
This procedure demonstrates use of a disk for storage recall 
Note 


This procedure stores keyframes from all four channels as well as 
keyframes on the global channel. 


STEP 1 Set up effects on any or all channels. 


STEP 2. If you wish to assign a name to the effect, use the procedure given in 
paragraph 3-33. 


STEP 3 Press STORE EFFECT. Enter effect number: appears in the lower 
portion of the display. 


STEP 4 Enter an effect number from 1 to 60 from the keypad. 


STEP 5 Press ENTER. The disk drive indicator comes on for a few seconds and 
then goes off. At the same time, Enter effect number: disappears to 
indicate that the effect has been recorded on the disk. 


STEP 6 To recall an effect stored previously, press RECALL EFFECT. Enter 
effect number: appears in the lower portion of the display. 


STEP 7 Enter an effect number from 1 to 60 from the keypad. 


STEP 8 Press ENTER. The disk drive indicator comes on for a few seconds and 
then goes off. At the same time, Enter effect number: disappears to 
indicate that the effect has been recalled from the disk. Run and 
program mode display shows keyframe parameters for the effect which 
was recalled. 
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Note 


If the effect number duplicates an effect already on the disk, the 
system indicates that the effect exists. Press ENTER again to 
overwrite the existing effect. 


An effect can be recalled, edited, and then stored again under the same effect 
name and number by following steps 3 through 5 of this procedure. 


3-37 Erasing Effects from a Disk 


Single effects can be erased from a disk by using the erase eff soft key in the 
program menu. To erase an effect: 


STEP 1 Press erase eff soft key. Enter erase effect number: appears at bottom 
of display. 
STEP 2 Enter number of the effect you want to delete from the keypad. Press 
enter. The effect has now been deleted from the disk. 
3-38 Copying a Disk 
Note | 
When doing a disk copy, the current effect will be lost; current effect should 
first be stored on disk. 
To copy a disk to another disk, proceed as follows: 


STEP 1 Select SETUP. 


STEP 2 Push MORE three times, 
Note 


The master disk should be write-protected; be sure the disk notch is 
covered by a write-protect tab, to prevent recording. 


STEP 3 Insert disk to be copied from (master disk). 


STEP 4 Push copy disk soft key. This selects next soft key display, showing start 


STEP 5 Push start copy. When disk is read, continue soft key appears (in C 
position). Message appears: put in copy disk. 


STEP 6 Disk to be copied to (copy disk) must be formatted. Insert copy disk, then 
push continue. Message appears: writing on copy. If disk is completely 
copied in one pass, message appears: done. Also, continue soft key 
position becomes blank. Master disk has been copied to copy disk. 
Message appears: hit any soft key to exit. 


STEP 7 If disk not completely copied in one pass, message appears: put in 
master disk. Also, continue soft key moves to A position. 
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STEP 8 Insert master disk and push continue. Message appears: reading master 
disk. Then message appears: put in copy disk. 


STEP 9 Repeat steps 6, 7, and 8 as needed until done message appears. Exit as 
directed in step 6. 
Note 


If procedure terminated before master disk fully copied, the copy 
disk directory will list all master disk material, even though some of 
it is missing. Copy disk procedure will have to be repeated from the 
beginning. 


An effect can be recalled, edited, and then stored again under the same effect 
name and number by following steps 3 through 5 of this procedure. 
3-39 INSERTING AND DELETING KEYFRAMES 


Keyframes can be inserted or deleted at any time during effect construction. To 
insert a keyframe, move to the keyframe before the point where a new keyframe is 
to be inserted. Press insert. The keyframe which you selected has now been 
duplicated. You may now modify the new keyframe for the parameters required. 


To delete a keyframe, go to the keyframe to be deleted, then press delete soft key. 


3-40 ADVANCED EFFECTS 


So far we have demonstrated effects using simple movement and rotation. The 
following paragraphs outline other capabilities which can be used in constructing 
effects. 


3-41 Off-Axis Rotation 


The previous rotation examples used axes positioned in the plane of the picture 
monitor screen. The procedure following illustrates rotation around the Y axis, 
displaced two units away from its normal position. 


STEP 1 Press SOURCE ASPECT/SIZE. Enter a Z value of 0.5 to reduce image to 
one-half original size. 


STEP 2 Press AXIS SELECT 3D. 
STEP 3 Enter a Z value of -2. 
STEP 4 Press ROTATE 3D. 


STEP 5 Move joystick to the right; the image rotates around displaced Y axis, 
appearing to move around the surface of a cylinder with 2 units radius. 


3-42 Rotation with Perspective 


When images are moved from the normal X-Y plane using LOCATE 3D, the image 
is affected by perspective. The amount of perspective can be changed from the 
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system-assigned value of 0.06. This change results in the image appearing to be 
viewed through lenses of differing focal lengths. That is, for each perspective 
value, the effect will be more or less pronounced. The following procedure 
demonstrates the use of three-dimensional location, perspective, and rotation. 


STEP 1 


STEP 2 


STEP 3 


STEP 4 


STEP 5 


STEP 6 


STEP 7 


STEP 8 


Press LOCATE 3D. 


Enter a Z value of 10 from the keypad. 


Press ROTATE 3D. Rotate the image and note apparent perspective. 


Press SKEW/POST-Y/PERSP. 
Enter a Z value of 0.4 from the keypad. 


Press ROTATE 3D. 


Use joystick to rotate image around the Y axis. Note that image appears 
to have more perspective and seems to be further away. This is because 
the system has created the effect of viewing the image through a wide- 
angle lens. 


Press LOCATE 3D and move image closer to and further away from 
screen. Note that control seems more sensitive due to perspective 
changes. 


3-43 Creating Mosaic Effects 

Mosaic mode is used to create effects in which the image appears to be composed 
of colored tiles. Tile size and area converted to mosaic are operator controllable. 
The following procedure demonstrates mosaic mode. 


STEP 1 


STEP 2 


STEP 3 


STEP 4 
STEP 5 


STEP 6 


STEP 7 


STEP 8 


3-22 


Acquire a signal system and select a video input which provides an image 
with a range of colors and brightness. 


From program mode, press MORE until the Input Video Parameters menu 
appears in the display. 


Press iv parms soft key to bring up mosaic mode menu. 


Press <- soft key to highlight MOSAIC BLOCK SIZE on display. 
Move joystick to right and upward to increase size of mosaic blocks. 


Press MORE key and then iv flags soft key. 
Press —-) soft key to select MOSAICS. 


Press change soft key to highlight inside on menu. 
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STEP 9 Press MORE and then iv parms soft key. 
STEP 10 Use-) soft key to highlight WINDOW LEFT/TOP in display. 


STEP 11 Use joystick to increase X and Y values and reduce image area converted 
to mosaic. 


STEP 12 Highlight WINDOW RIGHT/BOTTOM and use joystick to reduce size of 
mosaic area. If you return to input video flags menu and set flag to 
outside, then only area outside window is converted to mosaic. 


3-44 Creating Solarized and Posterized Effects 


Images are given solarized (high contrast) or posterized (high contrast with color 
highlights) characteristics using solarizer flag and chroma/luminance mapping 
parameters. The following procedure illustrates solarization and posterization 
mode. 


STEP 1 Acquire a signal system and select a video input which provides an image 
with a range of colors and brightness. 


STEP 2. From program mode, press MORE until the Input Video Parameters menu 
appears in the display. 


STEP 3 Press iv parms soft key. 


STEP 4 With C-SOL/Y-SOL/Y-REV highlighted, move joystick to the right to 
vary C-SOL (chroma posterization) value. Note color changes in image. 


STEP 5 Move joystick up to vary Y-SOL (luminance posterization) value. Note 
contrast change. 


STEP 6 Rotate joystick clockwise and counterclockwise to vary Y-REV 


(luminance reversal) value. Note image change from positive to reverse 
video. 


3-45 Creating Colored Borders 


Under operator control, the system creates color background for effects. The 
following procedure illustrates color background effects. This color background will 
become a border when keyed over an image in the concentrator, or downstream in 
your switcher. 

STEP 1 Acquire a signal system and switch in a video source. 

STEP 2 In program mode, press BORDER COLOR. 

STEP 3 Enter an X value of 80 from the keypad to set saturation to 80%. 


STEP 4 Enter a Y value of 20 from the keypad to set luminance value to 20%. 
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STEP 5 Press BORDER WIDTH. 


STEP 6 Rotate joystick knob to increase border width to some convenient size. 


STEP 7 Press BORDER COLOR. Rotate joystick knob clockwise to change 
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border color. 


Using the Key Channel 


The Key Control menu allows the operator to control ADO key system. The 
following paragraphs describe key control flags. 


-@ K Sou (key source) sets the source for the key signal: 


A selects A signal input only 

A/B selects A and B inputs automatically, as in A/B auto source 
keyframe flag 

B selects B signal input only 

B/A selects B and A signal inputs automatically, as in B/A auto source 
keyframe flag 


Soft (edge softness) sets soft edges for key output: 


off disables key softness mode 

A sets softness for A key signal 

B sets softness for B key signal 

AB sets softness for both key signals 


A Sof (A channel edge softness level) sets softness levels for A signal: 


0 through 7 set softness level from hardest to softest; special sets 
sawtooth edge waveform which gives a highlight at the edge. 


B Sof (B channel edge softness level) sets softness levels for B signal: 


0 through 7 set softness level from hardest to softest; special sets 
sawtooth edge waveform which gives a highlight at the edge. 


K Blu (key blur) is similar to Y blur keyframe flag; reduces key signal 
bandwidth to soften edge of graphics used as key signal. 


off disables blur function 

A sets blur mode for A key signal 

B sets blur mode for B key signal 

AB sets blur mode for both key signals 


DM In (Digi-Matte invert function) 


off disables Digi-Matte invert function. 

A Inv inverts external Digi-Matte key A input. 

B Inv inverts external Digi-Matte key B input. 

A&B inverts external Digi-Matte key A and key B inputs. 


DM Ke (optional Digi-Matte key channel) 


off disables external key input. 
A enables external key A input onto internal key source A. 
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B enables external key B input onto internal key source B. 
A&B enables external key A and key B inputs onto internal key sources A 
and B, respectively. 


e A gai (A channel gain) sets gain of optional Digi-Matte input to reduce noise 
or to increase signal level to eliminate background feedthrough: 


unity sets gain to one 

+1 increases gain one unit 
+2 increases gain two units 
max sets gain to maximum 


e B gai (B channel gain) sets gain of optional Digi-Matte input to reduce noise 
or to increase signal level to eliminate background feedthrough: 


unity sets gain to one 

+1 increases gain one unit 
+2 increases gain two units 
max sets gain to maximum 


3-47 Programming a Cube 


Examples are given below for programming cubes using multichannel and single- 
channel software versions. 


3-48 Multichannel Software Example 


An example is described for single channel and multichannel operation, using multi- 
channel software in both cases. To make the cube, either make three passes with 
one channel or use three channels. For multichannel operation use any priority to 
put the cube together. For single-channel operation, key pass 2 over pass 1, then 
key pass 3 over passes 1 and 2. In this example, each of three pictures is cropped to 
a square; referring to Figure 3-3, A = B = C = 6 screen units. The programming 
steps for this example are: 


(3,6) 


FRONT/ 
BACK 
(1,4) 


Figure 3-3. Cube Faces 
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STEP 1 


STEP 2 


STEP 3 


STEP 4 


STEP 5 


STEP 6 


STEP 7 


Crop each of the three faces to 6 x 6. For channels (or passes) 1, 2, and 
3, enter -3.0000 for left crop, and enter 3.0000 for right crop 


Use global and locate 3D functions to move pictures back for better 
viewing while you finish the cube. 


To put each face in place on the cube, locating its axis of rotation in the 
center of the cube: 


a. For channel (or pass) 1, axis select = 1/2 C. Enter -3.0000 for Z axis 
select. 


b. For channel (or pass) 2, axis select = 1/2 A. Enter -3.0000 for Z axis 
select and -0.2500 for X rotate (to rotate face into place). 


ec. For channel (or pass) 3, axis select = 1/2 B. Enter -3.0000 for Z axis 
select and 0.2500 for Y rotate (to rotate face into place). 


For each channel or pass, turn auto cube on. 


Use global, rotate 3D, locate 3D, and axis select 3D functions for moving 
entire cube. 


Use A/B auto switching to put different inputs on the front/back, 
top/bottom, and left/right sides. 


You can now program an effect that involves the cube as a single object 
by inserting keyframes in global mode. 


3-49 Single-Channel Software Example 


For a system using single-channel software, six passes—and therefore six effects— 
are required, since the auto cube mode cannot be used. Note that the globals used 
for all six effects must be the same. Referring to Figure 3-3, the programming 
steps for the single-channel software example are: 


STEP 1 


STEP 2 


STEP 3 
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Crop each of the six faces to 6 x 6. For each pass, enter -3.0000 for left 
crop and 3.0000 for right crop. 


Use global and locate 3D functions to move pictures back for better 
viewing while you finish the cube. 


To put each face in place, locating its axis of rotation in the center of 
the cube: 
a. For pass 1, axis select = 1/2 C. Enter -3.0000 for Z axis select. 


b. For pass 2, axis select = 1/2 A. Enter -3.0000 for Z axis select and - 
0.2500 for X rotate (to rotate face into place). 


ec. For pass 3, axis select = 1/2 B. Enter -3.0000 for Z axis select and 
0.2500 for Y rotate (to rotate face into place). 


d. For pass 4, axis select = -1/2 C. Enter -3.0000 for Z axis select. 
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e. For pass 5, axis select = -1/2 A. Enter -3.0000 for Z axis select and - 
0.2500 for X rotate (to rotate face into place). 


f. For pass 6, axis select = -1/2 B. Enter -3.0000 for Z axis select and 
0.2500 for Y rotate (to rotate face into place). 


STEP 4 Use global, locate 3D, and axis select 3D functions for moving entire 
cube. 


STEP 5 You can now program an effect that involves the cube as a single object 
by inserting keyframes in global mode, creating identical keyframes in 
each of the six effects. 


3-50 ENGINEERING SETUP MODE 
The following procedures adjust setup parameters to match studio conditions. 
Note 


Adjustment of setup parameters should be done by qualified engineers 
using proper test equipment. 


3-51 Adjusting Luma/Chroma Gain 


This procedure adjusts luminance and chrominance gain through the ADO system to 
unity. 


STEP 1 Loop color bar signal through to waveform monitor channel A input. 
STEP 2 Connect color bar input to ADO signal system. 


STEP 3. Connect ADO output to switcher input. Connect switcher output to 
waveform monitor channel B input. 


STEP 4 Set waveform monitor for A-B display. 
STEP 5 Using luma/chroma/key gain and subcarrier phase modes, move joystick 


to adjust gain and phase so that display on waveform monitor is zero (a 
straight line). 


3-52 Adjusting Output Horizontal Phase 
This procedure adjusts ADO output horizontal syne phase to match house reference 
syne. 


STEP 1 Connect a waveform monitor to the switcher output. 

STEP 2 Connect house reference to switcher input. 

STEP 3 Switch reference to waveform monitor input. 

STEP 4 Note position of negative-going edge of reference syne waveform on 


monitor. 
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STEP 5 Switch ADO output to waveform monitor input. 
STEP 6 Highlight OUTPUT H PHASE on setup menu and use joystick to adjust 


ADO output so that negative-going edge of syne matches position of 
reference syne on waveform monitor. 


3-53 Adjusting Subcarrier Phase 


This procedure adjusts ADO output subcarrier phase to match house reference 
syne. 


STEP 1 Connect a vectorscope to the switcher output. 
STEP 2 Connect house reference to switcher input. 
STEP 3 Switch reference to vectorscope input. 


STEP 4 Adjust vectorscope phase so that burst vector lies on horizontal graticule 
reference line. 


STEP 5 Switch ADO output to waveform monitor input. 


STEP 6 Highlight SUBCARRIER PHASE on setup menu and use joystick to adjust 
ADO output so that burst vector is aligned on reference line. 


3-54 Adjusting Burst Gain/Phase (NTSC Systems Only) 


Ampex does not recommend making this adjustment in the field. 


3-55 Adjusting Syne Amplitude 


Ampex does not recommend making this adjustment in the field. 


3-56 Key Gain (Digi-Matte Option Only) 


This procedure adjusts key gain. See paragraph 3-62 for overall Digi-Matte 
adjust ment. 


STEP 1 Connect signal input and enable Digi-Matte mode. 

STEP 2 Highlight LUMA/CHROMA/KEY GAIN on setup menu and use joystick to 
adjust key output to 100 IRE units maximum, with a 100 IRE unit input 
signal. 


3-57 Adjusting Key In H Phase (Digi-Matte Option Onl 


This procedure adjusts key input phasing to match switcher key phasing. See 
paragraph 3-62 for overall Digi-Matte adjustment. 


STEP 1 Connect signal to key input and enable Digi-Matte function. 


STEP 2 Use ADO key output to key switcher video. 
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STEP 3. Look at keyhole edges on picture monitor. 


STEP 4 Highlight KEY IN H PHASE A/B on setup menu. Use joystick to adjust 
phase so that window and key video edges are aligned. 


STEP 5 Rotate image 180° around the Z axis. Edges should still be aligned. If 
not, there is a timing problem downstream from the ADO system which 
must be corrected. 


3-58 Adjusting Key In Offset 


It is reeommended that this adjustment not be used. 


3-59 Storing Setup Parameters 


Setup parameters can be stored in two ways: in non-volatile internal memory, or on 
a disk. When stored in memory, the parameters are recalled each time the system 
is turned on after shutdown. When parameters are stored on a disk, they must be 
recalled from the disk each time they are needed. Use the following procedures to 
store parameters: 


3-60 Storing Setup Parameters in Memory 
STEP 1 Adjust parameters as required. 


STEP 2 Press STORE EFFECT key. The message, Hit store again to permanently 
save engineering parameters appears at the top of the screen. 


STEP 3 Press STORE EFFECT again to save parameters. (Press RECALL 
EFFECT key at any time to return to these parameters.) 


3-61 Saving Setup Parameters on a Disk 


STEP 1 With a disk inserted in the disk drive, select Setup menu and press MORE 
twice to bring up the soft key menu that includes disk store. 


STEP 2 Press disk store soft key. 


STEP 3 Press STORE EFFECT key. The message, Hit store again to permanently 
save engineering parameters appears at the top of the screen. Press 
STORE EFFECT again. The message, Enter effect number appears at the 
bottom of the screen. 


Note 


You cannot name "setup effects" on the disk; however to 
differentiate between normal effects and setup effects when you 
display the effect list, the name “setup parameter" appears in place 
of the normal effect name, for any setup effect. 


STEP 4 Enter a number from the keypad. 
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STEP 5 To recall parameters from the disk, press DISK STORE and then 
RECALL EFFECT. Then enter the setup parameter effect number from 
the keypad. 


3-62 DIGI-MATTE ADJUSTMENT 


Refer to key input system block diagram, Figure 3-4, and adjust Digi-Matte A and 
B systems as follows: 


STEP 1 Provide foreground video to ADO A video input. 

STEP 2. Provide externally derived key or Digi-Matte signal to A key input. 
STEP 3. Place ADO in master cleared position. 

STEP 4 Select Key Control menu. 

STEP 5 Change DM Ke from off to A. 


STEP 6 If key signal is black on white (rather than white foreground on black 
background), switch DM Inv from off to A invert. 
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| | 5 
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| NORMAL | B TsouRCcE 
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(B SYSTEM) 
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A WITH B,5 PLACES 
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Figure 3-4. Key Input System Block Diagram 
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STEP 7 Key the ADO output (using its key signal over a background), either in 
external switcher or in ADO concentrator. 


STEP 8 In setup mode, adjust key gain (Z axis). Then with Key Control menu 
selected, adjust A gain (unity, +1, +2), to achieve desired edge softness 
and to remove foreground print-through and transparency. 


STEP 9 In Setup Mode menu, adjust KEY IN H PHASE for A input to minimize 
black lines in transition area between foreground and background, in 
composite image. For best adjustment, expand ADO picture. 


STEP 10 Adjust Digi-Matte B system in similar manner. 


3-63 AUTOMATIC HORIZONTAL PHASE CORRECTION (AUTO H-PHASE) 


Auto H-phase mode locks output video horizontal syne to house reference hori- 
zontal syne, despite variations in input video timing. Correction operates over an 
input video timing range of 2 us with respect to output video. The correction 
circuit requires five to seven fields to stabilize timing after an input video timing 
change. Auto H-phase mode is useful if video sources have timing differences due 
to their position in the video distribution system, such as upstream or downstream 
from the switcher. If horizontal phase has been adjusted during setup, the 
adjustment should be reset so that the timing difference is zero before enabling 
auto H-phase mode. Otherwise, the correction circuit may not be able to lock input 
signal timing. Once the system is in auto H-phase mode, the horizontal phase setup 
control adjusts output video timing with respect to reference video. 


Note 


A and B input signals must be synchronized with each other for 
proper operation; auto H-phase mode corrects input/reference timing 
differences. . 


The user can choose either manual or automatic H-phase with a switch inside the 
signal system chassis. This switch is section 8 of S2 on the High Level Controller 
PWA. When the switch is ON, auto H-phase is disabled (manual H-phase is enabled); 
when the switch is OFF, auto H-phase is enabled. The High Level Controller PWA 
is at the farthest right (slot no. 27) in the signal system chassis (see Table 4-3 in 
the ADO Service Manual, Catalog No. 1809550-03). Turn off power and remove the 
High Level Controller PWA from its slot. Two switches are mounted on this PWA, 
both near the edge connector at the back of the board. S2 is the one nearer the 
corner. Section 8 is marked on the switch, as are the ON and OFF positions. 


3-64 HIGH LEVEL CONTROLLER/CONTROL PROCESSOR SWITCH SETTINGS 


Both High Level Controller and Control Processor PWAs have switches which 
control operating parameters. Tables 3-1, 3-2, and 3-3 list switches and settings for 
various functions. 
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Table 3-1. Control Processor PWA Switch §1 


ei ak 
1 


Not used 
3 through 5 


ON: PAL 
OFF: NTSC 


Control panel ID (see below) 
ID No. 


Section 


NATO PWN — © 


Not used 


6 through 8 


Table 3-2. High Level Controller PWA Switch S1 


Switch 
Section Function 


Not used 


Not used 


Not used Not used 


ON: rotation 


ON: Digi-Matte 
OFF: no rotation 


OFF: no Digi-Matte 


ON: 
OFF: 


ON: perspective 
OFF: no perspective 
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Table 3-3. High Level Controller PWA Switch S82 


Switch Switch 
Section Function Section Function 


Maintenance port baud rate High-level controller auto- 
ON: 9600 baud release 


ON: no auto-release 
OFF: 2400 baud OFF: auto-release* 


Not used ON: NTSC 
OFF: PAL 


ON: V5 key processor 
OFF: no V5 key processor 


ON: noconcentrator** 
OFF: concentrator 


ON: nochan ID ON: no auto H-phase*** 
OFF: chan [D OFF: auto H-phase 


* When auto-release function is enabled, the high-level controller releases from the con- 
trol unit which acquired it, if communication between controller and control unit has 
failed. 


** Ifa concentrator is not installed in the system, this switch section must be set to the ON 
position to allow normal setup mode. 


*** Should be in no auto H-phase if a concentrator is installed, as the concentrator takes 
over the auto H-phase function. 


3-65 ERROR MESSAGES 


Error messages are displayed on the control panel monitor. Table 3-4 lists these 
messages, and remarks. 


Table 3-4. Control Panel Error Messages 


Bad data on disk Disk problem. Salvage effects and replace disk. 


Bad data on disk: seek errors Disk problem. Salvage effects and replace disk. 


Bad disk, cannot write Disk problem. Salvage effects and replace disk. 


Can’t store setups on old disk Format new disk and use it. 


Crc or record-not-found error Disk problem. Salvage effects and replace disk. 


(Continued next page) 
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Table 3-4. Control Panel Error Messages (Continued) 


Can only own one channel for Attempted to acquire second channel when in 
single-chan single channel mode. 


Channel already acquired Already own the channel; acquire another channel. 


Channel is busy Channel was acquired by another control panel. 
(Or data communication error.) 


Channel is dead Either tried to acquire dead channel or channel 
already acquired failed or was disconnected. 


Disk error on read Disk problem. Salvage effects and replace disk. 


Disk error on write, try again Disk problem. After trying again, salvage effects 
and replace disk. 


Disk: bad keyframe count Disk problem. Salvage effects and replace disk. 


Eerom write failure EEROM or support circuit failure. Contact Ampex 
Field Engineer. 


Effect exists - hit “enter” to Attempted to store effect on disk where one already 
overwrite. existed; push ENTER to overwrite existing effect. 


Effect not found Effect not on disk. 
Sys error in getfree Contact Ampex Field Engineer. 


Hit format again to reformat: Reminder to push format disk again. 
effects will be lost 


Hit store again to permanently Reminder to push STORE again. 
save engineering parameters 


Insert disk and close door Reminder that disk is not in. 


Last keyframe has no duration Reminder that you can’t enter a duration for the 
last keyframe. 


No setups on old style disk Attempted to recall setups from old format disk; 
can’t do this. 


Not enough space on disk Use another disk. 


Name truncated, length Use name as truncated or use shorter name. 
exceeded 


No stored parameters Attempted to get setup parameters from empty 
EEPROM; reset parameters and store in EEPROM. 


Sys error: fd-npad less than 0 Disk problem. Salvage effects and replace disk. 


Sys error: wrong sector size Disk problem. Salvage effects and replace disk. 


(Continued next page) 


3-34 Ampex 1809551-04 


ADO 


Table 3-4. Control Panel Error Messages (Continued) 


Hit prog and select a local Attempted an illegal mode change. 
channel first | 


Setup effect—hit “enter” to Push ENTER to overwrite existing effect 
overwrite 


That is a setup effect! Attempted to recall normal effect, but got setup 
effect. 


That is not a setup effect! Attempted to recall setup effect, but got other 
effect. 


Write to old disk Attempted to write to old-format disk (version 3 or 
earlier); can’t do this. 


Sys error in eerom Contact Ampex Field Engineer. 


CHANGED FROM GLOBAL TO Attempted to use a soft key that is inoperative in 
CHANNEL 1 global mode (although appearing on menu). Ma- 
chine automatically switched out of global mode. 
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APPENDIX 


CONSTRUCTION OF SOLIDS USING ADO MULTICHANNEL SOFTWARE 
Ampex Corporation, Redwood City, CA 
ABSTRACT 


With the introduction of multichannel! software it has become possible to construct 
a certain class of three dimensional solids. This paper gives a systematic way to 
construct a general member of this family and program some unique effects. 


1. GENERAL SOLID DEFINITION AND INITIAL ORIENTATION 


In general the solid has six degrees of freedom, three angles and three linear 
dimensions: | 
| 01,99, 98 hy, ho, hg 


See Figure A-l. 


Figure A-1. Solid Definition 
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We define the three visible faces as Fl, F2, F3, and their opposing hidden faces as 
HF 1, HF2, and HF3. Each face is a parallelogram and opposing faces are alike and 
separated in space by a simple 3-D translation. This relationship between two 
opposing faces allows ADO's auto cube mode to generate the optical effect of a 
closed solid object. 


For any two opposing faces there will be a plane midway between the two and 
parallel to both. There will be three such planes and these will intersect at a point 
called the center of solid. This point is denoted by C in Figure A-2. 


Initially the solid is oriented so that: 


e Cis at the system origin. 
e F3 is parallel to the XZ plane. 
e The line of intersection of Fl and F3 is parallel to the X axis. 


Figure A-2. Initial Orientation 


2. PARAMETER FORMULAS 


The following mathematical formulas are given for the general case. Only 
parameter values that change are given. The first step is to generate appropriate 
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dimensions for each face. See Figure A-3. To produce the dimensions indicated in 
this figure, one or several of the following parameters should be used: 

e LT and BR crops 

e Aspect 

@e Source size 


The following two angles should be calculated, to be used in the various formulas. 
Note that all angles are in degrees. 


1 cosQ), cos@5 1 
yp = 7 LL — 
RSS eos sinO, cosO4 sin Og tanO9 
; cos@5 cos@, 1 
VP = eGen ——— 
ae sinOo cosOy sinOg tanOx 


Figure A-3. Facial Dimensions 
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2-1. Face 1 Parameters 


90 - 0, | ee: See 
kew = |-—_ axis = - —— sin sin y 
skew ao 9 3 1 
. hy sinOg cosy, 90 - yy 
X-AX1S = me ——— —— - cosO, Y-rotate = 
2 tan®@, 360 
h sin@sg cos 
1 3 a 
VS ce 


2 sin®@, 


2-2. Face 2 Parameters 


90-0 | thes 
k : Z-axi : sin@ag sin y 
skew = | -axis = - —— 
360 2 oe 
_ No sin @3 cos Yo ‘ O3 
X-axis = cee ee COS 3 X-rotate = | oe 
ho sin Oz COS Yo 90 - $9 
Ya = —_ |e Y-rotate = - 
sin Oo 360 


2-3. Face 3 Parameters 


90 - Os hg 
skew = 360 Z-axis = - ae sin 0, sin py 

hg cos y; tanO, 

X-axis = -—— cos, SS Y-rotate = 0.25 
2 tanOs 
hg cosO, cos@o 1 

Yaxs= = [= 

2 sinOs cos@, sinOg tan® 2 
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3. ADDITIONAL FORMULAS 


Having used the above parameters to construct the solid, there are additional 
numerical values useful in producing various effects. 


e The perpendicular distance between the faces F3 and HF3, 


d = hg sin Oo sin Yo 


@ The coordinates of the point P shown in Figure A-4 are a, b, c where: 


i 1 

a= a hg cosO, + ho + hy cos | = 2 hg sinOo sin | 
1 cos@5 1 ; 

c= => hg cosy SC ra hy sinOx 
2 cos, sinOs tang 


The point P' has coordinates -a,-b,-c. 


e The distance between the point P and the center of solid, C. See Figure 
A-4. 


D= gz +p +e2 


Figure A-4. Axis 
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4. USEFUL ORIENTATION CHANGES AND EFFECTS 


In Figure A-4 the line AA' is called the axis of the solid and it will pass through 
points P, P' and C. 


It is convenient to change the orientation of the solid so its axis is coincident with 
the system Z-axis. See Figure A-5. The first step is to increment each local X- 
rotate so that AA' lies in the YZ plane, then increment each local post-X-rotate so 
that AA' becomes coincident with the system z-axis. 


Figure A-5. Z-Axis Coincidence 


By doing this we can use the global Z-rotate as a spin control and the global X- and 
Y-rotates to incline the solid's axis to any inclination in 3-D space. This is possible 
because the order in which the global rotations are done is z, y, and x. We define: 
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«© = Local X-rotate increment. v = Local post X-rotate increment. 
where, 
tance ~ 1 2s eas Te 
an a = ~— tan 7+ — 
G@ = OD, ee eee p= an a a a 
360 ans 7 
360 


With these additions to the local parameters, the global rotates can be used to 
orient the solid as shown in Figure A-6. 


From this position we can change the global Z-axis to the value D. This will have 
the effect of translating point P' to the system origin. That is, the solid will appear 
to have pivoted at the system origin about point P'. By programming suitable 
values for the global X and Y rotates, the multichannel software will produce a 
spinning solid which will precess about the Y-axis. See Figure A-7. 


Rx : GLOBAL X-ROTATE. 


Ry : GLOBAL Y-ROTATE. 
SPIN : GLOBAL 2Z-ROTATE. 


Figure A-6. Global Rotation 
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Figure A-7. Precession 


5. SPECIFIC EXAMPLE 


It is anticipated that in order to make the generation of such solids a fast and 
error-free exercise, the operator will use a small programmable calculator or 
computer. As a means of program verification, a table of known good data for a 


particular solid is given. 


Define Solid 


01 40 degrees 
Oo 30 degrees 
Og 50 degrees 


Generate solid as in Figure A-3. 


Face Fl 
Skew 0.1389 
X-axis 0.1998 
Y-axis -3.6172 
Z-axis -1.9958 
X-rotate 0.0000 
0.1371 


Y-rotate 


F2 


0.1667 
-0.1650 
1.6750 
-1.2829 
0.1389 
-0.0920 


F3 


O.1111 
1.0704 
1.9101 
-1.2561 
0.0000 
0.2500 
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Orient solid with axis coincident with Z axis as in Figure A-5. 


X-Rotate 0.1573 0.2962 0.1573 
Post-X 0.024] 0.024) 0.0241 


This corresponds to: 


w =0.1573 
py = 0.0241 


Pivot P' at the origin. 


Globals 
Z-Axis 8.3224 
X YZ-Rotates to sult 


This global parameter listing will move P' to be coincident with the system origin. 
The relevant numerical value used is: D = 8.3224 


Note 


Use global Z-locate to move the solid so that it can be fully viewed. 
Parameters to change facial dimensions are not given. 


6. LIMITATIONS 


The previous mathematical approach should be used with the following two 
limitations. 


e@ The solid that you try to construct must be physically possible. As a general 
rule, "the sum of the two lessor angles should be greater than or equal to the 
largest." For the previous example: 


30 + 40 > 50 
When the equality holds, the solid formed has six sides but no volume. 


e@e Problems occur at angles of 0° and 90°, resulting in equations that have 
division by zero. Ideally we should take a limit, but the easiest solution is to 
use 89.99999999 for 90 and 0.00000001 for 0. 


7. TRANSITIONS BETWEEN SOLIDS 


Using ADO's splines it is possible to change from one general solid to another. This 
has the restriction that any angle must not change more than about 10° between 
keyframes. If this is not done, some breakup of the solid will be seen. This 
restriction can be greatly relaxed depending on the amount of movement of the 
solid. For example, any breakup in a solid that is spinning will be disguised by the 
spinning motion itself. 
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8. DEGENERATE SOLIDS 


The case of the solid being reduced to having no volume is an example of a 
degenerate solid. Another example is when the solid reduces to a single line when 
all angles are zero. Both cases may prove useful start and/or end points for a 
particular effect. 


9. OTHER EFFECTS 


Two other interesting effects which may be of use are: 


e The principle of conservation of angular momentum can be implemented 
using transitions between two solids. See Figure A-8. This has the same 
visual effect as an ice-skater; i.e., when skater's arms are pulled in, 
rotational speed increases. 


Figure A-8. Ice Skater 
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e By using the solid pivoted about P', it is possible to make the solid act asa 
simple pendulum, gradually coming to rest from some start position. See 
Figure A-9. 


Figure A-9. Pendulum 


10. RECTANGULAR SOLIDS AND CUBES 


The rectangular solids are a particular sub-class of the general family the has just 
been described. The cube is a member of this sub-class. All rectangular solids have 
the following property: 


O01 = Oo = Og = 90. 


Further, the cube has the additional property of: 


hy = ho = hg SO etiacsew some constant 
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The following parameter listing will generate a general rectangular solid. See 
Figure A-10. Only parameter values that change are given. Using one or several of 
the following parameters, the dimensions shown in Figure A-3 should be produced. 

e LT and BR crops 

e Aspect 

e Source size 


Figure A-10. Rectangular Solid 


10-1 Face 1 Parameters 
h 


Z-axis = - 
10-2 Face 2 Parameters 
ho 


Z-axis = - “7 X-rotate = 0.25 
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10-3 Face 3 Parameters 
hg 


Z-axis = — —— 
2 


Y-rotate = 0.25 


11. EXAMPLE: THE CUBE 


The following table will generate a cube with sides of six-unit length; i.e., S=6 


Face Fl F2 F3 
L-Crop -3.0000 -~3.0000 - 3.0000 
R-Crop 3.0000 3.0000 3.0000 
Z-Axis -3.0000 -3.0000 -3.0000 
X-Rotate 0.0000 0.2500 0.0000 
~Y-Rotate 0.0000 0.0000 0.2500 


e Left and right crops are used to set the facial dimensions. 


@ Use global Z-locate to move the cube so it can be fully viewed. 


12. PROGRAM LISTING FOR THE HEWLETT-PACKARD HP-41C/41Cv 
| PROGRAMMABLE CALCULATOR 


The following is a list of a program that does the calculations in paragraph 2 of this 
paper. This listing is for the HP-41 calculator and it adheres to the format used by 
Hewlett-Packard in their manuals distributed with the HP-41. The program can be 
adapted for other programmable calculators without trouble. 


The HP-41C requires at least one memory module to accommodate the program. 
Parameters to enter into the CPP are computed and displayed for each of the three 
faces of the solid. The single digit suffix on a variable name (e.g. YROT2, ZAXS3) 
indicates which face is being referred to. 


Table A-1. Main Program 


LBL ‘ SOLID Program Name 
” ANG! Prompt for angle | 


PROMPT 

STO 00 Save angle | 

T ANG2 Prompt for angle 2 
PROMPT 


(Continued next page) 
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Table A-1. Main Program (Continued) 


STO 01 

T ANG3 
PROMPT 
STO 02 

* DIM! 
PROMPT 
STO 03 

* DIM2 
PROMPT 
STO 04 

T DIM3 
PROMPT 
STO 05 

0 


STO 11 
STO 14 

! 

STO 12 

2 

STO 13 
XEQ * PHI 
ACOS 
STO 06 
XEQ ' SKEW 
T SKEW! 
XEQ ‘ DIS 
6 

STO 12 

3 


Comments 


Save angle 2 


Prompt for angle 3 


Save angle 3 


Prompt for dimension | 


Save dimension | 


Prompt for dimension 2 


Save dimension 2 


Prompt for dimension 3 


Save dimension 3 


Setup pointers for 1 


Calculate 1 


Save ¥, for latter use 
Calculate skew of face | 
Print answer 

Display answer 


Setup pointers for x axis of face | 


(Continued next page) 
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Table A-1. Main Program (Continued) 


STO 14 
XEQ * XAXIS 
T XAXS! 
XEQ‘ DIS 
XEQ ‘ YAXIS 
T YAXS! 
CHS 

XEQ 7 DIS 
XEQ7 ZAXIS 
T ZAXS! 
XEQ ‘ DIS 

6 

STO 11 

XEQ "SKEW 
TYROTI 
XEQ ‘ DIS 

I 

STO 11 

STO 14 

0 

STO 12 
XEQ ‘ PHI 


ACOS 
STO 07 
XEQ 7 SKEW 
T SKEW2 

7 

STO 12 


Ampex 1809551-04 


Calculate x axis of face | 
Display answer 


Calculate y axis of face 1 


Display answer 
Calculate z axis of face | 
Display answer 


Setup pointers for y rotation of face | 


Calculate y rotation 


Display answer 


Setup parameters for ¥ 9 


Calculate ¥9 


Save ¥ 2 for later 
Calculate skew for face 2 
Display answer 


Setup pointers for x axis of face 2 


(Continued next page) 
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Table A-1. Main Program (Continued) 


rm 

STO 14 

XEQ * XAXIS 
CHS 

” XAXS2 
XEO " DIS 
XEQ ‘ YAXIS 
T YAXS2 
XEQ* DIS 
XEQ* ZAXIS 
T ZAXS2 
XEQ ‘ DIS 
RCL 02 

360 

/ 

* XROT2 
XEQ ‘ DIS 

7 

STO 11 
XEQ* SKEW 
CHS 
TYROT2 
XEQ ‘DIS 

2 

STO 11 
XEQ* SKEW 
T SKEW3 

1 


Calculate x axis for face 2 


Display 2 


Calculate y axis for face 2 


Display answer 


Calculate z axis for face 2 


Display answer 


Calculate x rotation for face 2 


Display answer 


Setup pointers for y rotation of face 2 
Calculate y rotation for face 2 
Display answer 

Setup pointers for skew of face 3 
Calculate skew for face 3 


Display answer 


Calculate x axis of face 3 


(Continued next page) 
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Table A-1. Main Program (Continued) 


T XAXS3 Display answer 

XEQ ' DIS | 

0 Setup pointers for y axis of face 3 
STO 11 

| 

STO 12 

2 | 

STO 14 

XEO ‘ PHI Calculate y axis for face 3 


RCL 05 


(Continued next page) 
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Table A-1. Main Program (Continued) 


T YAXS3 Display answer 

0 Setup pointers for z axis of face 3 
STO 12 

6 

STO 13 

5 


STO 14 

XEQ ZAXIS Calculate z axis for face 3 

T ZAXS3 Display answer 

2) 

T YROT3 Display y rotation for face 3 
XEQ 7 DIS 

END 


Table A-2. Subroutine DIS 


LBL ‘ DIS This routine displays the answers 
10000 Round off to four decimal. places 
* 


INT 
10000 
/ 


ARCL X Append X register into the Alpha register 


PROMPT Display answer 
END 
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Table A-3. Subroutine PHI 


LBL * PHI This subroutine does the equation: 
RCL IND 12 


cosv,, cost}, 1 


COS sind g cosv,, sind, tanv,, 
RCL IND Il 


COs Where: 


hate IND 13 ve is pointed to by register 11 

SIN J}, is pointed to by register 12 
dv. is pointed to by register 13 

RCL IND 13 vq is pointed to by register 14 

TAN 

1/X 


RCL IND 11 
COS 
RCL IND 14 
SIN 


Table A-4. Subroutine Skew 


LBL * SKEW This subroutine does the equation: 
90 

RCL IND 11 90 -v, 

: 360 
360 

/ 

END Where: 


ve is pointed to by register 11 
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Table A-5. Subroutine X-Axis 


LBL ’ XAXIS This subroutine does the equation: 
a pete hg sind, cost}, 


— ee -0050 
RCL IND 12 2 tand, Cc 


COS 


* 


RCL IND 11 
TAN Where: 


a IND 13 J. is pointed to by register 11 
COs 3), is pointed to by register 12 
2 J, is pointed to by register 13 
RCL IND 14 hg is pointed to by register 14 


Table A-6. Subroutine Y-Axis 


LBL 7 YAXIS This subroutine does the equation: 
RCL IND 13 

SIN hg sind, cost}, 

RCL IND 12 SSS 

COS 2 sinv., 

* 


RCL IND 11 
SIN 
Where: 


ve is pointed to by register 11 
J}, is pointed to by register 12 
J. is pointed to by register 13 
hg is pointed to by register 14 


/ 
RCL IND 14 
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Table A-7. Subroutine Z-Axis 


LBL’ ZAXIS 
02 RCL IND 13 
03 SIN 

RCL IND 12 


This subroutine does the equation: 


hg 


sind, sind), 


2 


Where: 


3, is pointed to by register 12 
U., is pointed to by register 13 
hg is pointed to by register 14 


13. MICROSOFT BASIC PROGRAM FOR ADO FACE PARAMETERS 


The following Microsoft Basic program (Table A-8) performs the calculations of 
paragraph 2 of this appendix. 


Table A-8. Microsoft Basic V5.2 Program 


SOIOIOIONOIOICICIONONIOIOIOROIOICNOROROICIONC IC IOICICNOIOIONC ICN ROIOIOICIONICNOIOIOR ICRC OIC NORCIORCICNCHCHCNC COR ORCC CROC MC MCMC NRC 
ADG FACE PARAMETER CALCULATICGN PROGRAM 
Translated from Arrendix A of the ADC Grerators Guide 


This Frosram calculates the rarameters for a six sided cobhiiect with 
Farallel sides. 


Written in MicroSoft Basic VS.2 


SEEKRKEKEEER 
EEKEKREEEFES 


MENON MORE MCRE NORE NCE NCC HCMC NORE NC NCCC EMC NCC NE NERC MEME NCNM ME NCE HE MCE EM MME RE HC ENE NC NC NC NR NCCE 
DIM POSTY<3>. HEIGHT<3>. FANGLEC3>,. SIZE*3>» RADIAN“3>, FDSPLY$*3> 
DIM KMOD{3>. KROT“CS9, VROT“CS9, 2ROTC3>, SKEWCS9, KAKISCS9>» YAKISCS> 
DIM TCROP*S>. BCROPC3>, LCROPCS>, RCROPC39. XASPECTCS39> VASPECT*®S> 


DIM ZAXIS*3> 

POSTY<1i> = @ 2: POSTY*2> = @ : POSTY<3> = G@ 

DEFDBL A-H : DEFDBL K-Z2 : DEFINT I-J 

PI = 3.1413592653539796# 

PIZ = 24 * 

FDSPL'Y$* 15 

FDOSPLYS¢2> 

FDSPLY$*3> "THREE" 

REM 

REM sIOKNOIOKNORNORNOK DATA INPUT SECT IGN (RN NCNONCNCICNCNCNCNCEMCNCRCORCC NCCC NCNM 
REM 
PRINT CHRS$<26> = REM Clear terminal screen 

REM 

INPUT " Effect NWame: EFFECTS = PRIWT 

INPUT " Face One Heieaht “H3>: > HEIGHT“ 3> 


(Continued next page) 
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Table A-8. Microsoft Basic V5.2 Program (Continued) 


46@ INPUT ” Face Gne Width “H2>2 " » HEIGHT“ 2> 
41@ INPUT " Face Two Width CHi>? " » HEIGHT“1> & PRINT 
426 REM 


43G@ REM Size and AsFect values will default ta 1.4000 if no Farameter is 
440 REM entered in that Farameter 


420 REM . 

46@ INPUT "  Battom left ansle af Face Ones " > FANGLE* 15 

4°Q INPUT " Battom left angle af Face Twas "> FANGLE* 2) 

44@ INPUT "Bottom left angle af Face Three: "~s FRANGLE* 3) & PRINT 
49G@ REN 

Saea@ INPUT " Face Qne Scurce Size: " 5s SIZEC1) 

=1@ IHPuUT " Face Two Scurce Sizes " , SIZEC2> 

S26 INPUT " Face Three Source Size: "os SIZECSR> & PRINT 
S3G@ REM 

=4@ INPUT ” Face Cine * AsrFects "os #MASPLL> 

SS@ INPUT " Face Two *® Asrect: "os #ASPC2> 

=6@ INPUT " Face Three “ AsrFect: "os BASPEKS) = PRINT 
a7°a REM 

S&Q@ INPUT " Face Cine '’ AsrFect: " > YASPCL> 

296 INPUT ” Face Twa Y AsrFects "oy YASPC2Z> 

6@G@ INPUT " Face Three VY Asrect: " > YASPeS> & PRINT 
61a REM 


o26@ REM Set the default cenditions if a Farameter was not entered in the 
636 REM Face Size or AsFect Farameters 
64@ REM 


65@ FOR I = 1 Ta 3 

66@ IF SIZE*I> = @ THEN SIZE“I> = 1 

6°@ IF #ASP*I> = & THEN KASPKCID = 1 

6S@ IF VASP*I> = @ THEN YASPCI> = 1 

696 NEXT I 

rea REM | 

rilG@ REN If the angles are 3@ desrees subtract .@@G1 degrees cor if the angele 


REM is © degrees add .@@@H1 desrees to Frevent the math fram bleawina ur at 


“J 
Ko 
& 


73a REM these two Foints 
74@ REM 
yoe@ FOR IT = 1 Ta 3 
Y6@ IF FANGLE* I> = 9@ THEN FANGLECI>® = 89. 9999700000004 
Yyr@ IF FANGLECI> = @ THEN FANGLECI> = .@@@01# 
YSQ HWEXT I 
r9@ REM 
S@Q@ REM {OOOOOGIORIOOOOOKIORSR ONGLE CONVERS IGN REO IOIOICO OIC CRI ICRICIORCICIE CR OR AK 
S1@ REM 
2@ REM Degree toe Radian conversion 


fO ¢ 
fs 
& 


REM MicroSeft Basic uses radians for angles in the tria functions 

e4@ REM 

Soa REM 2 * FI RADIANS = 360 DEGREES 

eé6G@ REM . 

era FOR I = 1 TQ 3 & RADIANS IS = PI * FANGLE*I> - 18@ 8 NEXT I 

S8@ All = RADIANS 1> § Ald = RADIANC1> § 812 = RADIANS 2> ©: ALS = RADIANS? 

9G GOSUB 224@ 8 APHI1 = APHI 

900 REM 

91@ REM {kao FACE 1 CAL CULAT TONS OO OROCIORORORNENCICICRENCHOR CCCI ENE 
920 REM 

934 GOSUB 2@4@ © SKEWL1> = SKEW 
94@ Al2Z = APHI1 © Ald = HEIGHTC1> =: 

934 GOSUB 214@ ¢ VYANIS“1>9 = - VARIS - SI 
96@ GOSUB 219@ 2 SANIS*1) = 2ZAXIS 
9°@ ALL = APHI1 = GOSUB 2@4@ =: VYROTC1> = SKEW 

98@ All = RADIANC2Z> © AL4F = RADIANC2> © AL2Z2 = RADIANC1> 
998 GOSUB 2246 & APHI2 = APHI : 

166@ REM 

1@1iG@ REN [OOOO FOCE 2 CALCULAT TONS CX ORNCNORNORCROIOICNCRONCNORCRCNOR CNC NOR NCCE 
1426 REN 


one! 


2U96@ 2 HAKISC1) = KAKIS - SIZE“ 19 
e1: 
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1838 
1644 
140 
1466 
1a@7e 
1aae 
1496 
Lie 
1114 
1126 
1136 
lide 
1136 
1168 
11°@ 
1136 
1138 
1 2G 
zi 
1228 
123G 
1246 
1256 
1266 
izre 
1238 
12968 
1SGe 
1318 
1328 
1S3ea 
1346 
iSSe 
1366 
13a 
oSe 
1398 
146& 
1416 
1426 
1434 
144¢ 
1456 
1468 
14°@ 
1466 
149 
12e8e 
1514 
1226 
1238 
1346 
1538 
156 
ise 
1236 
12598 
1664 
1616 
162u 
Zee 
Zee 
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Table A-8. Microsoft Basic V5.2 Program (Continued) 


GOSUE 2u4@ 2: SKEW 2) = SKEW 

ALlZ = APHIZ =: A144 = HEIGHT“‘2> ©: GOSUB 2@9@ : KAKIS( 29 = - HAHIS - SIZE*2> 
GOSUB 2id@ : 'YYAKIS* 2) YAHIS -~ SIZEt2Z> 

GOSUB 219@ 2 2AxKIS* 2) ZAKS 

SROT C2) = FANGLE*3> - 36a 

Ali = APHI2 =: GOSUEB 2640 : YROT.2> = - SKEW 

FEM 

REED otoconia FACE 2 CALCULAT LONS sO RICCI CROR OR ACRE OR E 
REM 


SIZE = SS 


IZES ¢ ALL = RADIAN S> § GOSUB 2e4da@ ¢ SKEWSS> = SRE 
HAMISCS)> = COSCRADIANC 19 o%*01-( COSC APHTLOXTANC RRDIANS 19 99-TRN RADIAN 35 >> 
MRASISCS> = © HEIGHT“ S> * KAKIS* S39 * J 0 - SIZES) 
I 


ti 


Ril = RADIAN 1> = ALl2 = RADIANS 2> © Ald = RADIANKCS> ©: GOSUE 224 
YARMISE SD HEIGHT*3> * .& *® PHI - SIZE*S> 

AlZ = RPADIANK 12> 2 ALS = APHII © Ald = HEIGHTCS> 

GOSUB 219@ 8 2AKIS(S) = ZAKIS 

YROT So = . BE 

FEM 

FEM Calculate the image crors. 

REM 

GUSUB 256 

FEM 

REM SOOO Discelay and Print Cantroal. (HORROR ICICI ICONIC OE 
FEM 

REM The disrelay will ask if axis shifted values are desired. If yess 
FEM then the shifted values only will be disrlayed. If ne, then the 
REM values for an unshifted scelid anly will be disrlavyved. 

REM 

PRINT = PRIWT TABS1I&@) 3: 

INFUT § "De you wanted axis shifted Farameters “RETURN = nad? " s CHES 
CHES = LEFTS*{CHKS, 15 

IF CHES <> "VY" AND CHKS <> "4" GOTTA 1466 

GOSUB 2344 REM calculate the shifted Faraneters 
GOSUB 453 REM erint the rarameters 

GOSUB 466@ : REM Frint the Glabal rFarameters 

INPUT "De vau want toa Frint the results “RETURN = nod" 
CHES = LEFTS*CCHKS, 15 

IF CHKS <> "Y" AND CHKS <> "yu" THEN GOTO 12ca 

LPRINT TAB S4@ —- LENCEFFECTS> - 2> : EFFECTS : LPRIWT 
FOR IFACE = 1 TQ 3 

GOSUB 311G ! REM Print a face of calculations 

MExMT IFACE 

GUSUB SG@/G & REM Print Face inrfut rarameters 

GOSUB S33@ : REM Print the Global Axis shift 


"2s 


CHES 


GOTO 1LS°7°a REM EJvect fparer and cantnue 

GOSUE 43536 : REM Print the unshifted rarameters 
IMPUT "De vou want ta Frint the results (RETURN = nod" : CHKS 
CHES = LEFTS<CHKS., 15 

IF CHES <> "V¥" SND CHES <> "uu" THEN GOTO 1566 

LPRINT TABY4&@ —- LENCEFFECTS> - 29 3: EFFECTS : LPRIWT 
FOr IFACE = 1 Ta 3 

GOSUB SIl2G@ 2: REM Print a face of calculatians 

MET IFACE 

GOSUE S@"°G ¢ REM Print Face inrut Faramneters 

LPRINMT CHR$¢i2> : REM Evect the rage 

IMPUT "De you want tao cantinue “RETURN = mod" & CHKS 
CHKS = LEFTS*CHKs, 1> 

IF CHES <> "VY" AND CHES <> "yu" THEN END 

GOTTA 36a 


REM 
REM (ACCOR STORT OF SUBROUTINE OREQ COO COO COO ROR AOR NC NCE 
REM 
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Table A-8. Microsoft Basic V5.2 Program (Continued) 


ZaZ2G@ REM SKEW FACTOR CALCULATION 

203G@ REM 

2044 SKEW = .25 —- All - PI2 

2@5@ RETURN 

246@ REM 

Z@VOQ REM (OOOO RTS CALCULATION {ORO NOROOIOR AOKI CORR ROR 
Z2aSea REM 

ZO9@ HAHIS = Ald * C CSTINCALS) * COSCAL2Z)9 - TANTALID — COStALS> >» - 2H 

216@ RETURN 

2114 REM 

Ziza REM 3AOAOOOROORAOKNORRORRIO OY = KIS CALCULATION (OOOO AOR CIO ORO ICRCIOR OK 
Z213G@ REM 

214@ VAHIS = Ald * SINCALS> * COSCAL2Z> - SINCALID ~ 2H 

Z2iSG@ RETURN 

216G@ REM 

ZIP REM {OOOO OR AORN AOE 
2i8S@ REM 

Z21i9G@ ZAKHIS = —- Ald * SINKAIS) * SINCALZ) - 2H 

220 RETURN 

221G@ REM 

Z220@ REM sOROOORORORNOR PHT CALCULATION FOR MODIFIED ANGLES (AOR ORNO® 
22o8 REM 

2240 PHI = “COSCALZ “CO COSCALIONSING ALS) — L-TANS ALS * COSCALLD - SINTAL4> 
225@ APHI = ATN© © 1 - PHI * 29 * .5 + PHI 5 

22608 RETURN 


M 


— ARIS CALCULAT TON XO ARERR CRORE 


2280 REM somomOKOOOOO Shifted Rode Cal culatiicing (ARE OEIC CIERRA 


2304 REM This will calculate the axis shift and ratatians required for Flacina 
231G@ REM the 2 Axis thraoush the cerners of the solid as shown in Fig. AOS of 
2o2G REM the ArFrendix. 


2548 A = “HEIGHT. So*COS(C RADIANS 19 >+HEIGHT< 29+HEIGHT* 1>o*COSCRADIANL S229 + 2H 
Zan & = HEIGHT*3> * SINS RADIANS 22> * SINC APHI2>2 - 2# 

236@ Ali = RADIAN“ I> § AlZ = RADIANS 2> § ALS = RADIANS 3> © Aid = RADIANS 1) 
2arG GOSUB 22da 

23588 C = HETGHTC So*PHI*SINGC RADIANCE 19 >+HEIGHTCLO*SING RADIANC S990 - 2H 

2a9@ DIST = © AeA + B*¥ B+ OW OC OD * StH 

2408 CQMEGA = 25H - ATNCC-AD - PI2 

241@ WU = ATHY COSC ATMNKC-RD ODO * B+ AD - PI2 

242@ FOR I = 1 TO 3 : POSTYSID = NU + POSTY<I> & NEXT I 

243@ FOR I= 1 TO 3 8 KROTCID = HROTCID + GQMEGA § NEXT I 

244@ RETURN 

2208 REM . | 

PEO REM IG OIEIORICIOONORNO Corr CON ULE TL Cin EOE OIC CR RENC CHCA NC RCRA NCE 
2v2G@ REM 

2534 FEM This calculates the crores necessary tc senerate the FrorFer size 

2540 REM af the image required fer each face. 

Zon REM 

2268 FOR IFACE = 1 Ta 3 

2ar@ IF IFACE 2 THEN HWIDTH = HEIGHTC1> ELSE HWIDTH = HEIGHT“ 2) 

2288 IF IFACE 3% THEN VHEIGHT = HEIGHT“<1> ELSE VHEIGHT = HEIGHT“3> 
Z59@ HCROP = « KASPCIFACES * SIZECIFACE> * S8® -— HWIDTH > ~ “ SIZECIFACE) * 2 > 
2600 VUCROP = ~§ YASPCIFACE> * SIZECIFACE> * 6# — YHEIGHT> - « SIZECIFACE> * : 
2610 LCROPCIFACE> = HCROP — 4 

26260 RCROPCIFACE> = 4 ~- HCROP 


ho 
ten? 


263@ TCROP® TFACE > 3 7 VCROP 

2648 BCROP* IFACE > VCROP —- 3 

2656 IF ABS LCROP* IFACE) >4.0@0G@1#% OR ABSCRCROPCIFACE) 934. 0GGG58 THEN GOTO 2é3u 
2666 IF ABSC TCROPXIFACE)>>3.6@0G5 OR ABS BCROPC IFACES2°3.0@005 THEN GOTO 2696 
26/70 HWEXT IFACE 

2630 RETURN 
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he 


oo 
& 
fa 


~ 
< 
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. 


~ 11 
i & 


ws 
3aaa 
SG10 
3a2u 
SGRG 
Sa4q 
Sa50 
Sa6G 
3a7G 
RaSG 
SaIG 
3140 
3118 
S120 
Si3a 
3140 
Si5q 
3160 
17a 
31980 
S190 
S200 
B2iG 
S220 
4230 
3240 
S250 
B26G 
3270 
S280 
B29G 
33aq 
331G 
3330 
334q 
S350 
336G 
S37Q 
3380 
339G 
34 ae 
341G 
3420 
S430 
3440 
4aaq 
4@iG 
4020 
4030 
404G 
4050 
4060 
4070 
4080 
4090 
4100 
411G 
4120 
413G 
4140 
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Table A-8. Microsoft Basic V5.2 Program (Continued) 


ADO 


PRIWT "Error in ineut values af SIZE aor ASPECT, re-enter values" 

FOR I = 1 TO 4@@@ : WHET Io: REM Frame delay lace 

GOT S6e 

REM 

REM eCIOOOOAIOIOROR. P adit Ries un] te ROGIER ORO ORE OR REAR 
FEM 


REM This is ta Frint a hard cary af the calculations. 

REM The Farameters marked with "sooo" are Farameters that are 
PEM critical ta the formation af the selid obJiect. 

REM 


rice 


FEM It will Frint two sete af results: Cine set disrlayina the results 


FEM of a normal solid abtiiect. The secand set gives the axis shi 
REM results ta alian the solid as shown in described in sectian 
REM af the Arrendix. 

REM 

WIDTH LPRIWT &@ ©: REM Set fFrinter Frint width 


LPRINT TABS S@> $$ "FACE "8 FDSPLYS. IFRCESs " PARAMETERS” © LPRINT 


LPRIHT TABL S492 "RS TRECS603 "Vs TREC Sao" 

LFRINT TABS1@>: "SQURCE ASP.SIZE" 3: TAB. 29) 3 

LPRINT USING "S###HH. HERR" MASP TIFACE? $$ & LRPRINT TREt41) 
LPRINT USING "S##HHH. HHHR" YASPCTFACE) § & LFRINT TAR. S3> 
LPRINT USING "R#H#RH. BHR" SS SIZE“ IFACE > 

LPRINT TAR 1@ 2s "TARGET POS,.SIZE"S TABY S493 "sx .xexex's TABS 4623 " 
LFRINT TABKSS> §: "1. G6Ga" 

LPFINT TABLIG@S: "ARIS" 3 TABC29) 5 


$B °3& (“38 
“s& "sR 


LPRINT USING "S#8#488. HHH" HAMISCIFACE? s: &: LPRIWT TAB. 41> 
LFRIWNT USING "S##HHH. FHHH" VAMISCIFACE> : § LPRINT TABLES 
LFRINT USING "###H##H. HHHH" 2AKIS* IFACE > 
LFRINT TABS1G@> : "ROTATE SD": TAR 29) 3: 

LPFRINT USING "S##HHH. HHH" SROT < IF ACE > 
LPRINT USING "###8#44. RHF" YROT. TFACE > 
LFERINT USING "#####4. HHRH" 2ReOT* IFACE > 
LFPRINT TABS 1I@> : “LOCATE 3D 
LPRINT TABKES os ac, ococecec! 

LFRIHWT TABCIG>:s "SKEWAPY-PERSP" &s TAR 29> 


“2a «38 


= LFPRINT TABC41 > 
: LPRINT TABS) 


38 ‘sR 38 
3B “38 
“ss °s8 


's TRB S498 “sc woceccoc’ ss TABS 4695 "ae, peace 


fted 
| 


“la Metaee Ss 


thea 
sts 


LPRINT USING "#4604. #888" = POSTYCIFACE> § & LPRIWT TABLE S> 2 nc, seacocee 


LPRINT TABS1I@> s "BD WIDTH" & TABS) 8 "se. cose” 

LPRINT TAB1@> & "BD SAT-LUM-HUE" 3 TAB S4> 8 "soc s TABRC4Q>: 
LPRIHT TABKE&> 8 "ac. ocococae 

LPRINT TAR“1@> 3: "CROP LEFT-TOP" =: TAE“29> 3: 

LPRINT USING "##8H8H. HHH" § LCROPIFACE> =: : LPRINT TaBc4di> : 
LPRINT USING "#3808. #HHE" 5 TCROPSIFOACE> 
LPRINT TABK1@> 3 "CROP RIGHT-“BOT" & TAB29> 3 
LPRINT USING "###HG8. HHHH" 2 RCROPCIFACE> ¢: 3 
LPRINT USING "###888. HHH” § BCROPCIFOACE> 
LPRINT = LPRINT & LPRINT 

RE TURN 


LPRINT TABS 4S1> 5 


5, CP eee ee 1 
"oe. § 


REM SCC OICIEIRIOIOOOAORORIOR Screen DG Se Lay OOOO NOICICICNCICICICNCACICICICIONCIERENC NCCE 


REM This if to disrlay the results on the terminal. 
REM The Farameters marked with "sx. .sxoo" are fFarameters that are 
REM critical tea the formation of the salid cbiect. 


reat 


FEM It will disFlay two sets of results: One set disrlaying the results 


REM of a narnal solid obJect, The secand set gives the axis shi 
REM results ta align the sclid as shawn in described in section 
REM af the AFFendi>. 


FEM 
WIDTH S34 : REM Set screen ferint width 
PRINT : PRINT 


PRINT TABC4@ — LENCEFFECTS> - 2> : EFFECTS © PRINT 


fted 
| 
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4150 
4160 
4174 
4130 
4190 
4200 
4216 
4220 
4230 
4740 
4250 
4268 
4276 
4280 
4298 
430G 
4316 
328 
4336 
4340 
4350 
4260 
4370 
43e0 
4390 
4400 
4416 
4426 
4430 
4440 
4450 
4460 
4470 
4496 
4490 
4500 
4516 
4520 
4530 
4540 
4550 
4560 
4570 
4520 
4590 
4600 
4610 
4620 
4630 
4640 
4650 
4660 
4670 
Se 
Sa1G 
Beare 
SAS 
Sade 
Sasa 
See 
Sara 
Sa 
Sao 
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PRINT TAB. 3@> s "FACE " : FDSPLYS*IFACE> : " PARAMETERS" : PRINT 
PRINT TABL1@> : "FACE WIDTH = " 3: 

PRINT USING "S#RHHH. HHH" Solos of PRINT TABS 4@> 3: "FACE HEIGHT = " 3: 
PRINT USTHG "S#RHHH. HHH" SoH Ss PRINT TABCIG@> : "FACE ANGLE = " 3: 
PRINT USING "#80888. HHH" & FANGLECIFACE>D & PRINT 

PRINT TABS S453 "H's TARCS6>s "Y"s TABS SGo"2" 

PRINT TAB 1@>3 "SQURCE ASP,.SIZE" : TAB 29) 3 

PRINT USING “SHH. HHRH" 5S HASPCIFACE>D 3 ¢ PRINT TABK41> 3: 

PRINT USING "“###HHH. HHHH" 3s YASPCIFACE>D $3 & PRINT TABCSS> 3: 

PRIHT USING "##HHHH. HHH" 5 SIZE IFACE> 

PRINT TAB“S1IG@>: "TARGET POS.»SIZE"s TAR S423 “x.omm"s TABK 4698 "ac. aco 8 
PRINT TABCSS> §s "1. 608@G" 

PRINT TABLIG@>s “"RAKIS" 3: TABL2Z9> 5 

PRINT USING "##RHHH. HHBH" §S KAXKISCIFACED 3: & PRINT TAB 41) 3 

PRINT USING "S##HHHH. HERE" & YAKISCIFACED $s: s PRINT TABS 3) 3 

PRINT USING "S#HHHH. HHHH" 8 ZAKIS“ IFACE> 

PRINT TABCIM@> : "ROTATE 3D"s TABK 29> +: 

PRINT USING "###HHH. HHHH" 5s HROTCIFACE>? § &= PRINT TABC41> 3s 

PRINT USING "###HHH. HHH" oS 'YROTCIFACE>D = & PRINT TABCES> 3: 

PRINT USTHG "S#HHHH. HHH" So SROTC IFACE> 

PRINT TABLIG@> § "LOCATE 3D"s TABKS4)3 “sc. xecene 3s TAR 4628 “oc. occ 8 
PRINT TABKSS 2s "oc. xococog" 

PRINT TAB 1@>3 "SKEN-PY-PERSP" s TABCZ9) 3: 

PRINT USING “##8HHH. HHHH" s SKEW IFACE>D : & PRINT TAB 41> 3 

PRINT USING "##RHHH. HBR" 2 POSTYC IFACE? $s : PRINT TABCS&> $s “oc. aco" 
PRINT TABLIG@> =: “BD WIDTH" $ TABEKSS&> ss "ac. xococor” 

PRINT TREC 1@> s "BD SAT-“LUM-HUE" s TABCS4> 8 “xaos TREK4698 “ae Ss 
PRINT TABLES) § "oc. ococeeoc 

PRINT TABS 1@> : “CROP LEFT-TOP" s TABC29) 3 

PRINT USTHG "#88888. 8888" § LCROPCIFACE? 3: &: PRINT TABC41> 3: 

PRINT USING "S#HHHH. HHH8" § TCROPCIFACE> 

PRINT TABCIG@> : "CROP RIGHT-BOT" =: TABC29> ¢& 

PRINT USING "“S##8HH. HHH" & RCROPCIFACED : © PRINT TAB C419 5 

PRINT USING "#8888. HHH" § ~EBCROPS IFACE> 

RETURN 

REM 

RIED OOOOICOICIOIOROR NORIO Screen Coin tira)  XOCRIOIOIIRCIOICOR IE NCICICRCNRCICIE NCR ICRC NCR ERC NCE IE 
REM 


FOR IFACE i Ta 
PRIWT CHRS* 269 § 


or 
a 


REM Clear the terminal screen. 


IF IFACE = 2 THEN W = HEIGHT*1> ELSE W = HEIGHT“ 2) 

IF IFACE = 3 THEN H = HEIGHT*“1> ELSE H = HEIGHT*3> 

GOSUB 4124 : REM Print the calculated values. 

IF IFACE = 3 GOTO 46a 

FPRIWT © INPUT : "Press RETURN for the next screen" » CHKS 

HET IFACE 

PRIWT &* PRINT 

RETURN 

REM 

REM OOOO ORR Global Print Routine JOAOOOROOIOROORR ORONO NCE CE 
REM 

PRIWT TABS IGS §: "Global 2 - Axis = " 3 & PRINT USING "#RRRHH. HHHH" 5 DIST 
RETURN 

REM 

REM SORSOORO OP eit JTneut and Global Variables [KAOKOOOOOOROOOOOR RIX 
REM 

FEM This will fFrint the face heiaht and width. face angles and the 

FEM Global Fasition shift resauired tao move the axis ta the Faint P’ 

FEM as shown in section 4 and S af the AFFendix 

REM 

LPRINT TABC34> 3: "FACE 1" 3 TABS46> 3: "FACE 2" § TABSSS&> s "FACE 3" 
LPRIWT 

LPRINT TABS 1@> s "FACE WIDTH" 5 
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Table A-8. Microsoft Basic V5.2 Program (Continued) 


Sila@ FOr IFACE = 
S11 
S128 
S136 
14a 
[15a 
2168 
S1°@ 
S138 
S198 
ben ed a |S 
=218 
be a Sa) 
S238 
Si 4 
pas aber] 


~Z6G 


1 TO 


LPRINT TARS17 
LPRINT USING 
NEST IFACE 
LERINT 

LFPRINT TARY I&> s&s 
FOR IFACE = 1 Ta 
IF IFACE = 
LFRIWT TAR. 1+ 
LPRINT USING 
NMEST IFACE 
LPRINT 

LPRINT TARY 1G) s 
For IFACE = 1 TO 
LFFINT TARLIS 
LFRFIWT USING 
NEST ITF ACE 
LEE IWT 

RE TUF 

FES 

FEM Fraint the 
REM 
LFRIWT s 
LPRIWT USING 
LPRINT TART 1G & 
RE TUR 


SSG 
Baia 
a aa Se 


err 
tet 


SOURCE 
TARGET 
Ais 
ROTATE 
LOCATE 
SREP YY “PERSP 
BED WIDTH © 

BED SAT-LUM-HUE 
CROP LEFT<“TaP 
CROP RIGHT-BOT 


ASP. SIZE 
POS, SIZE 
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IF IFACE = 2 THEN FWIDTH = 


3 THEN FHEIGHT = 


Globales if it is a 


LPRINT TABLED 5 
“HHPHHH. HHH" 5 
"ROTATE 


~~ 
pam) 


HETGHT* 19 
+ IFACE * 12) 5 
"SRRHEH. HHRH” 5 


ELSE FWIDTH = HEIGHT" 29 


FWIDTH 5 


"FACE HEIGHT" 3 


HEIGHT. 129 ELSE FHEIGHT = HEIGHT« 35> 


+ TFACE * 12) 5 
"SRERHH. FHRH" 5 


FHEIGHT =; 


"FACE ANGLE" § 
+ TFACE * 12) 5 
“SRERRH. HRRR" 


FANGLECTFACE? : 


ahi fted 
"GLOBAL 2 
DIST 

SO" s TAR S42 


TO SUIT EFFECT" 


ADO Face Calculation Example I 


FACE ONE PARAMETERS 

ue wd 

1, G6te 1, Saae 

Re Ges cer eS 

i397 —3.6171 
G@.i1S71 
eh ug PEO oe oe 


Ct, fae} 1 


fu fee ef} 


2 
S&S Gi 


oe, 
KS 
8 
Mi ww mi & 


bd 
* 
8 
“ye 
” *® 
v 
? 


~ & w @ & 
~ Gi OG & 


“ 
ey 


Hae HK 
~2. HOE 
zw CHIE 
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FACE TWO PARAMETERS 


SOURCE ASP, SIZE 
TARGET POS, SIZE 


ATS 

ROTATE 3D 
LOCATE 3D 
SKEW PY-PERSP 
BO WIDTH 


BD SAT-LUM-HUE 


CROP LEFT-TOP 


CROP RIGHT -BOT 


SOURCE ASP, 
TARGET PCS: 
AXIS 
ROTATE 3D 
LOCATE 3D 
SKEW-PY“PERSP 
BD WIDTH 


BD SAT-LUM-HUE 


CROP LEFT-TOPF 


CROP RIGHT-BOT 


FARCE WIDTH 
FACE HETGHT 
FACE ANGLE 
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4,8 
e* 


1. @G08 
Me HM 
—~. 1638 
&,. 1389 
Me MMR 


4. 1667 


a ae OF 
—4, Boe 
4, HOGG 


FACE THREE 
1. BGG 
22 SINE 
oe lias 
, 1S ven ” 


Pe oe Leh ed led log 


@.1111 


°, 
cos a sre: coe we oe 


~2, Bee 
2. HEE 


wd 
1. Guae 
Fe we LO ot Ot 


1.6758 


~tt., HOLE 


OS we 12098 tod cod 


&. M241 


CS CS 
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SOURCE ASF. SIZE 
TARGET POS, SIZE 
AIS 

ROTATE SD 
LOCATE SD 
SKEW-PY “PERSP 
BD WIDTH 

BD SAT“LUM-HUE 
CROP LEFT-“TOP 
CROP RIGHT-BOT 


SOURCE ASF. SIZE 
TARGET Pos. SIZE 
AXIS 

ROTATE 3b 
LOCATE 3b 
SKEW-PY “PERSP 
ED WIDTH 

ED SAT<LUM-HUE 
CROP LEFT<TOP 
CROP RIGHT “BCT 
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ADO Face Calculation Example II 
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ADO Face Calculation Example II (Continued) 


SOURCE ASP. SIZE 
TARGET POS. SIZE 
mais 

FOTATE 2D 
LOCATE 3D 
SKEW-P'?--PERSP 
BD WIDTH 

BD SAT-“LUM-HUE 
CROP LEFT-Tar 
CROP FIGHT-BOT 


FACE WIDTH 
FACE HEIGHT 
FACE ANGLE 


GLOBAL 
FPOTATE 
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and soft keys, 2-42 Cube programming, 3-38, 3-47, 3-48, 3-49 
A gai, 3-46 
A Sof, 3-46 D Mat, 2-31 
Acquired state, 3-3 dead zone, 2-41 
Acquiring signal systems, 3-3 delete soft key, 2-42 
Add pause/event, 2-43, 3-24 Deleting keyframes, 3-37 
ADO Concentrator, 1-13, 1-14 Diagonal movement, 3-8 
Advanced Effects, 3-40 Digi-Matte adjustment, 3-62 
align stick, 2-41 Digi-Matte option, 1-10 
all, 2-42 Digital image processing, 1-3 
all keyf, 2-42 Disk drive access, 2-24 
all numbers, 2-42 Disk handling and storage, 2-47 
Ambient parameter, 2-14 disk stat, 2-41 
Auto cube, 2-10, 3-48 disk store, 2-41 
Auto H-phase, 3-63 DM In, 3-46 
Axis definition, 2-2 DM Ke, 3-46 


Axis select 3D, 2-3, 3-16 
Effect control, 1-11 


B gai, 3-46 Effects, 3-4 
B Sof, 3-46 changing length, 3-26 
Basie effects, 3-4 deleting, 3-42 
Blur, 1-9, 3-20 diagonal, 3-8 
Borders, 2-3, 3-45 editing, 3-32 
break, 2-42 horizontal, 3-6 
Break function, 2-7 running, 3-21, 3-23 
_ Brightness, channel, 2-14 setting up, 3-22 
Burst gain/phase, 3-54 storage, 1-12 
Busy N state, 3-3 vertical, 3-7 
end time, 2-43 
CANCEL, 2-44 Engineering setup, 3-50 
change, 2-42 enter name soft key, 2-42 
Channel identification, 2-5, 2-42 erase eff, 2-42 
_ ch in/out soft key, 2-43 Erasing effects from a disk, 3-37 
ch output soft key, 2-43 Error messages, 3-65 
Clear keys, 2-23 
Color background, 1-10 Flags 
Colored borders, 3-45 freeze, 2-9, 3-19 
Combined movement, 3-10 keyframe, 2-9, 3-17 
Communications mode, 2-31, 2-42, 2-43, 3-3 mirror, 2-9, 3-20 
Concentrator, 1-3 source, 2-9, 3-18 
adjusting parameters, 3-29 Floppy disks, 2-46 
brightness, 2-14 format disk, 2-41 
parameters, 2-14 Formatting disks, 2-48 
setting priority, 3-28 Free state, 3-3 
selecting channels, 3-26 Freeze mode 1-4 
Copying a disk, 2-41, 3-38 
Cube, 3-20 get mem, 2-42 
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Global control, 1-7 
Global mode, 2-10 
Global mode menu, 2-36 
Global parameters, 2-9 
goto time, 2-43 

grid, nr soft key, 2-42 
grid pos, 2-42 

grid space, 2-42 

Grids, 2-5 


hold, 2-42 

Hold mode, 2-7 

Horizontal Movement, 3-6 
Horizontal Phase, 3-52 
Horizontal (X) Dimension, 2-3 


id soft key, 2-42 

Image 
compression, 1-5 
expansion, 1-5 
modification, 1-9 
transformation, 1-5 
transformation parameters, 2-32 
transparency, 2-14 

Input video flags, 2-9 

Input video parameters, 2-9 

insert, 2-42 

Inserting keyframes, 3-39 

Integrated system, 1-14 

Interlace mode, 3-20 

invert, 2-42 

iv flags, 2-42 

iv parms, 2-42 

iv parms soft key, 2-42 

IVP, 2-31 


Joystick, 2-29 
Joystick alignment, 2-41 


K Blur, 3-46 

K Sou, 3-46 

Key 
channel, 1-10, 3-46 
eontrol, 2-42 
menu, 3-46 
signal, 2-9 

Key control menu, 3-46 


I-2 


Key gain, 3-56 
Key-in H phase, 3-57 
Key-in offset, 3-58 
Keyboard, 2-16 
keyf flags soft key, 2-42 
Keyframe 
inserting and deleting, 3-39 
parameters, 2-9, 2-22 
terminology, 2-8 
Keyframe flags, 2-8, 3-17, 3-20 
A mir, 3-20 
B mir, 3-20 
Global, 3-20 
Inter, 3-20 
Keys, mode select, 2-17 


Light parameter, 2-14 

linear, 2-42 

Linear motion, 2-7 

list disk, 2-41, 2-42, 2-43 

Locate 3D, 2-3 

Logical channel select keys, 2-20 
Luma/chroma gain, 3-51 


Many-parameter display, 2-34 
master soft key, 2-445 
Menu road map, 2-45 
Menus, 2-30 
communications mode, 2-31 
global mode, 2-36 
program, 2-33 
program, many-parameter, 2-34 
program, one parameter, 2-35 
run mode, 2-37 
run mode, global-concentrator, 2-39 
run mode, local-concentrator, 2-38 
setup mode, 2-32 
Mirror mode, 2-11 
more grid, 2-42 
MORE key, 2-18 
Mosaic, 2-9 
Mosaic mode, 1-9, 3-43 
Motion, 1-8, 2-7 
motion type soft key, 2-42 
Movement 
combined, 3-10 
diagonal, 3-8 
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Movement (Continued) 
horizontal, 3-6 
vertical, 3-7 
Moving to a specified event, 3-31 
Moving to a specified time, 3-30 
Multichannel mode, 3-3 
Multichannel operation, 1-9, 2-15 


no break, 2-42 

no grids, 2-42 

no id, 2-42 

no NR, 2-42 

Naming effects, 3-33 

Noise reduction, 2-6 

NR, 2-42 

Numerie entry keypad, 2-25 


Off-axis rotation, 3-41 
One-parameter display, 2-35 


Pauses and events, 3-24 
Perpendicular (Z) dimension, 2-3 
Perspective factors, 2-3 
Persp, 2-31 

phys/log, 2-44 

Pixel, 1-3 

Posterization, 1-9, 2-9, 3-44 
Post-Y values, 2-3 

priority, 2-43 

Program mode soft keys, 2-42 
Programming a cube, 3-47 


Real-time image transformation, 1-4 
Reflectance parameter, 2-14 
Reealling effects, 3-34 
from a disk, 3-36 
from memory, 3-35 
Rotat, 2-31 
Rotate 3D, 2-3 
Rotation, 1-5, 3-11 
off-axis, 3-41 
post-Y, 2-3 
values, 2-3 
with axis shifted, 3-16 
with horizontal movement, 3-15 
with perspective, 3-42 
X-axis, 3-13 
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Rotation (Continued) 
Y-axis, 3-12 
Z-axis, 3-14 

Routing matrix, 2-31 

Run mode keys, 2-19 

Run mode menu, 2-37 


safe area, 2-42 

save mem soft key, 2-42 
Saving setup parameters, 3-61 
Seale factors, 2-3 

set, 2-42 

Setup mode, 2-41, 3-50 

Setup parameters, 3-50, 3-57 
show many, 2-42 

show one, 2-42 

Sign select key, 2-26 

Signal system states, 2-31, 3-3 
Single-channel operation, 2-15, 3-3 
Size values, 2-3 

Skew, 2-3 

smooth, 2-42 

Smooth motion, 2-7 

Soft keys, 2-21, 2-28 
Solarization, 1-9, 2-9, 2-42 
Solids, construction of, 2-13, Appendix 
Source aspect/size, 2-3 

Source flag, 2-10, 3-18 

Source grids, 2-5, 2-42 

Source selection, 2-10 

Source space, 1-3, 2-2, 2-4 
Spinning image, 3-14 

start t, 2-43 

Start and end times, 3-25 
Store/reeall effect keys, 2-24 
Storing and recalling effects, 3-34 
Storing setup parameters, 3-59 
Subearrier phase, 3-53 

Syne amplitude, 3-55 


Target grid, 2-5, 2-42 
Target position/size, 2-3 
Target space, 1-3, 2-2 

this keyf, 2-42 
Three-dimensional effects 1-6 
TIME key, 2-27 

Transparency, 2-14 
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Vertical movement, 3-7 
Vertical (Y) dimension, 2-3 


X-axis rotation, 3-13 
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Y blur, 3-20 
Y-axis rotation, 3-12 


Zooming images, 3-9 
Z-axis rotation, 3-14 
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